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. r« 0 » the ^mUy of the Earth. By Dr. Charles 

Hy'miN, F.R.S, 

.A-LTH^nGB the detenniiia*'ion of the mean densit) of the whole 
terraquepua ^ohe.^ oar planet, is admitteil to he a piuhleni of 
the utmnat'iinporlRpoe to several branches of iihilosophv, i>arti> 

• .. 'i. ___ 1 .. 1 ^- _ _I , . 
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sinuate. 'Since the notice of this subject bvi, 
u'wBtirable Principi<t, W))^ Q[fte|iy>ecn liicidentaliy,' 
mm|t receiving n 

' instanctajlli^^ pas been statedto* 

namely^ 

|£tl)^Milibalt%irp^'fimetiit/t^ ^^l^fa^blyne ai«i|s 


|h^ c«ji!P 




The Ip^er of thei^ experimeipl^'Ws made by Ma^lyn^^. 

1774, 177 & nnd 1770 | by means of that large ipohij^ 
Cl^ii'tfCQtland^ ii^Me^ring its dimensions, and in compartiig-} 
in'Attraction on a plummet, with that ef the wliole earth on tl^J 
eanie; the calculations on the same being made by myself, hdoN 

t ut published in the Philos. Trans, ofthe vear 177S; and siiiilw 
pfe correctly in the 2d volume of my Mathematical Tracti^ 
he other experiment by Mr. Cavendish, was by observing 
traction on small pendulous balls, of two inclics diameter, by^i 
rger ones ^teii inches diameter, as coinparcil with the attrae^ 
tion of the,ethib^on the same. ^ 

By some straAge mistake, or pervcision, for many years, it wa^ 
customary, ajdong certain persons, to withhold the mention' 
tny name, regard to the gieat shaic tnat 1 had in the eK*!:* 
periment ou'Schihallien. But from rertaiii complaints which L' 
have made, some little justice has lately heeii awarded to me on ; 
t!iat head; though still it would seem with icluctance, as tlia^ 
Vol. 58. No. 279 . July 1821. A *2 opinio^ 
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On the Mean Density of the Earth, 

opinion is promptly as«umcd that the latter small experiment is 
susceptible of the greater accuracy, atiil the numbers in its result 
gratuitously adopted ns nearer the truth than that of the former. 
As tliis IS an opinion whicli I have never been able to bring my 
mind to ackiioivlcdgo; and as it is a matter of great importance 
in the present state of physics, I have been desirous to dr^w the 
attention of philosophers to a closer consideration of the subject; 
with a view to a nioie deliberate and impartial decision of this 
point. 

Fiom the closest and most scrupulou* attention 1 can employ 
on this (picstion, the preference, in point of'ai^racy» appears 
to be. decidedly in favour of the large or cxpeiimcnt, 

ovei that of the small balls. It is indeed trt{e|Vjl'^^ though the 
laige mass of the mountaii] must yield an imm^tlimy greater force 
than a small ball; yet it may be said that this ad^ntnge miMl be 
balanced, cither wliolly or in great part, on the distance, 

as the pluiiiinet is acted on at a great distanae froib* the centre 
of the mountain, tvhile the balls are approft^dted very near to< 
gether: so that the visible eftects may thiisd>(Mi6«rljr;^!l^) by 
the ii'cipiocal balancing Iretweett diagintudeadd d^tan»!. Hfence 
the visible effect of the nibuncain, is that of of 

11 or 12 seconds, by whudi the pluinmet is drawaf^idj^'^fNim the 
pcipendicuiar; j^^hy'almwing that the attrat^Sltth.^>(^e eartli, 
^u the plummet, tlieuSiouutaiii on itjli^adW.is to the 

ti^ent of cfaospthe oth^'i^xlioiimetitj the 
pendulous draWBaMfer the Istga^Euio^he 

tweeni'an" ... 

leoftUehlJ^ 

first or iwmedintc af the two cxpeiim^ta^ thna 

appearitigso f&V to be about ^^^"urable, ^ necessary 

.^'examhie the dicumstaucaa of each of them separatalyrtbat 
^ be able to judge, more particularly o^ithcir 
^lat, of the Schihallien eaperhneiit. ,• ' * ^ 

^ Ws expeiiment, it is well known, was conducted by the latu • 
^tronoiner royal, Dr. Maskelytic, than whom a more correctj/- 
wthful and exporicticiitf indiviilual probably never existed. Tba,‘ 
Recounts of his moasur.s and ob'servatious, taken in condneting^ 
^ are muiutel) detailed in the l*hil()<iopbical Traimctions ol tbo^ 
VJlTi^ or III 111 } edition of the Ti aiisactions, vof. xiii* p. 702; 
'.where all tlit* iiiotrumcnts and (‘leratioiis anr?|>aftlcnUrly di'- 
jStribed ill tiu inoNt plain and satisfactoiy mannerThe piim 
ilftsCnimciit iv:is ilie tcr.-lbot xenith sector; with which the lue* 
^idiaii zenir!; di T,iM(’e>« ■•f 4'I stars, by 307 observations, wciu 
learcTuIly taki ii, b^rli I'n rlie iiuilli and south sides of the mouii- 
;tain. The ii/'dmm ol all these, wiili other neeessuiy ineusuics. 
.ve a final iisiilt of ) I'ti seconds, foi the sum of the deviations 


W- 
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On the Mean Density of the r.nrth. 

uf the plumb line, on both sides of the mountain; und that in 
alt probability within much Ics'^ than half a *-t.('oiid of the truth. 
Other iiistinments used, were the Uojal Soi*ift\’s tiansit iii'itrn- 
ineutmade by Biid, and an astionoin'> al ohn-h h\ Shelton, which 
had both been provided on occasion of the ohseiv.uimiH on the 
transit of Venus, in 1761 or 176fl- Reoidcs thc'O and '‘r\Ti.i! 
other instruments, one of Hamsden’s best thcmlohics uas used, 
in measuring the figure and dimensions of the mountain, which 
wW perfcH-med in the most correct manner by skilful Muveuns; 
so as that thence' an exact model of it might he made, ot all its 
truneiibions accurately taken, for computing the attraction 

By only reading over the aceouuls of these operations (in tlic 
places before mentioned) mad** li) means of such instriimcnis, 
ond ill siic'ii huiuh<, every jictson must he convinced of the ini> 
po<‘<>ibility almost that any ciior could has'c been (ommitteil, c i> 
palili. of u.iusiug^any sendblc iniccuraey in the conclusion of the 
Wink. 

It.regains now to dtseiibc the share which I lioic in tins ini- 
{K>rMt 9 t business j winrli ciaisisrctl in taking all llu; riion^iui'nicrits 
as abth'e described, and fioni ilata, c.ilcuhting wl-.it i* 

iia^’e^Jbeen the c'cuct inagnirudc of the iiTountain, what it-, a'f« c- 
tiun fCtn the plninniel., iclatiNcly ‘o that of ibe ghihe of the i ir'h 
vn the same, and what must he !>■* m* an density of ihc cintli. 
ThCnC cOo>|mtalions, ivhn h ctnjiloycit im daily and iiMadiimn 1 .i- 
Imurs dining the greater part Cif laio arc iccoidcd in the 

Philosophical TiaiisiacHoiis of.th«.s year J-nd also in the 2d 

voluuio ot iiiv Nlatheniaticnl Tracts, 1 ; f\iv tncicbc seen that, , 
after romputmn tiigonoiiictncaHy the iK'.-itii; and distance. 
overy point in the nunicinus sections of r) : ;onui.'nn, fioni tla^T^ 
two obson atones, 1 conccivi'd it co he (in>di>i( into ncaily one* 
llwtusaiid vcil'cal cohiiinis, t)| gnc.i h'l i i and iltitmlcs. 1 thcny 
cumfiuti'd the qiKiiitity ot tiic atti actum of all these (uiunins, ou 
the phiiiriict, in the direction of the inciidi in, when placed atr 
the two ohv,M\atorics, on both sides ol the bill, wiicre the whok'C 
effect h.L I III Cl observed, winch attiactum w'.is ifiiis found Col^'. 
cuprcj-scd li\ the nimiber .SSI I 4 . I then computed, from tKetl 
magnitude ot the eaith, what must he ii.s attraction on the same ' 
phmimet, iiiitl found it expressed by the number s 7 a‘i*J 7 ‘- 0 . CoU'i ' 
stijiiently, the whole attraction of the caitb, is rn liic sum uf the 
fwo C'Oiitrui y attractions of the mountuiii, a< the ninulii i S752272ftv 
»t. .''iJ that is, as 1)9,'kl to I vciy iieaily; on supposition that'., 
the density of the matter in the hill, is cipial to tlic mean density 
of that ill the caith. 

But l)i. IMaskelyne focnil by his oilmenati«ms, tb.Ti the sum of 
th' dciiatiuiis ot tli 9 pliiiiib line, produccil by the two contrary 
. liaclioiis, w’ns U'ti (.cloiuK. llcncc tlu n it j<i inTci red, that 1 

Hwi 
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th<* attractkiii of tho rartli, is actually to the bum of the attrac¬ 
tions of the hill, nearly as radius to the tangent of 1 l‘G seconds; 
that is, as 1 to '()000.’i(i23I), or as 177^51 to I; or as 1/604 to I 
iicailv, after allouin^ foi the ccntrihigal iorcc arising from the 
rotation of the earth about its axis. 

Having now obtained the two results, namely, that which arises 
fioin the actual observationand that due to the computation 
on the snppostioii of an cijiial density in the two bodies, the twx> 
ratios compared, must Uive the ratio of their densities, and which 
tlicrefoiu is that of 17>^01 to 9!)33, or 1434 to 600 nearly, or al¬ 
most as 9 to .*); and so much does tho iiicalt density of the earth 
c'vcced that of the hill. Conseipiently, if we Lnew the density 
of the latter, we «hall thence ulitain ‘liat of the fotinci. 

At the time when this computation n.i:i first printed, in the year 
1776, the real density of the hill was iinknowu. It w.is only 
known that it consisted chiefly of very hard and diii-f nicks, 
much licaviei than common stone, whicli i" allowed to he 2] Limes 
the density of water. I then, by way of t'S'irnpIe in applying the 
density, multiplied by 2[, winch piodncid f or 4 { for the .den¬ 
sity of the earth, on the smallest .ts^uinpriiu); till sncli innc hs we 
should come to know mhre iumiIv w'Ii.^i tno real densirvof thost- 
rocks is: and therefore I to'ist feel rru'Oii to complain, that^ic' 
number (4-J) haa'often been itatcd, rather uiiiairly, as my husl 
eonelusioii for the earth :> meaa .density; instead of being only 
the very lowest limit that migpt be iis^, till we could better 
learn something on that poin^iw^inoro certainty. But, a li- 
' thological surv^'y of the mountain being afterwards jonjiately 
i/Tliade at my cartie«i -crinest, by that eKcellest pbiins.';>lter and 
ji^cologist Mr. Playfair, the resnlt of whreli was publidied in the 
^Philos. Trar». for ihe year 1 t^ll ; I then applied In • n.'an state- 
'^ meut of the rocks to oiv ovi<i > .li-ulatiniis, zoc the 

number 5 for rhe •!('I'.'ry of riiei’iith; as I pu o .b. ! ju the 
^.l4tb volume of niv < Iiiumi of cbc Phil. TransactlOi.s, .im! .n the 

,,!2d volume of niv Ttac (<-. 

' 1 * 

,In Mr. Playtair's account of the mountain, arc ci^cn (lie nairms 
i iMttd nature of the sc\cral rocks that compose it, w'lt'r tcl>':'. or- 
’'‘liats of tluir dciisitiC': tiv specific giavilics. In mic table c '* bst. 
fjiuf thirteen specimens oi riensitics, con*.inied bctwio tiic nuiub- 
• 2*C10£) and ‘2 rti'iO, tli** medium of the wbol^ bi ‘ja- ]• /> 

In anotlicr t dili*. r.f fiiccen >pccint ns, the densities arc li:ti.;i ,• 
^wecii 2*716f.~> .iiifl .*j tire incdiuni of all winch is 2‘ijJi 

; 'Ami the mean betw I’cn tln-sc two means, gives 2*72.“! for tbe tnedi x .s 
densitv of ibi wbole ini.iiniain, adniilting it to be tpiite •^olid, o. 

, without '.aeri’ic-, .i*, n fi|.pears to be on the cxieiioi -uilaec at 
. Ica^t. Ibil Ml tbe e.iiculatMin in iiw Tiaets, I went even a bttb 
i^faighei, u'lii'; the n.iinbcr 2*7'i or 2i, thus { X 2,', winch gi 



On the Mean Demitij of the Lailh. / 

or 4'93 for the mean iknsily of the o;iith. <)i, il W’l* asMinie 
the density of the monulaiii stiil higher, ‘J'S in-stt'ad of 2*73, 
we then obtain x = S-Ori, a lillle nioie ihrm foi ihe 
earth’s density; which last iiunibci 3 1 iheiehne fi\ u])ini in 
vonclusion^ as piobahly the iicuiest tu the tiiitii; or :il least it i*) 
sufficiently large, as it is gioiindcd on ’•evciid si'-smiiptions tli.i*- 
are most tamtrable for th«* highest Jiiunely, 2-;7771 1 or 

23 for the density of the inoiintaiii; al-o " O' lathci .ihose flu* 
rah^latcd latiu of the dciKsities ol th>' ejirii rmd 'niamt.iiii: iiinl 
lastly, the assuinf.tionof the niount.'iin being iiuite .wihd: though 
it is piobable that there may be cm hies in inost nioinit.iMiN, ,i<, 
they aic generally ihe producliuit cither id A'ule.inoc^ or ni 
qnakes. 

For all these reasons then, it is higlds }jioIi ible that tin' eaitit'' 
mean dcii'-ity is very near live times the d( nsity of water; hot not 
highei. tfanypeiMin should still hi'si'ate to adopt tlii" eon- 
elusion, his hesitaWi' i inasl arise from doubts cithir on the liala 
obtained by the uu isutenicnts, or on the aeon.icy ul tiic com- 
putatioti>- made fio'p theta. But if any sueli peison attiniisrly 
read ovei Dr. MasKi-Ijne’s account of the iiicasureincnts, in the 
Fhib Tnns. of 17/3, b»sd*>ubi' oiustlie soon icmoved as to the 
d."r.a &ur 2 *hed by the survty ot .‘le I >11, or by the asironoini<^nl 
observations. And as to the accurM s id rnv own conipiUatiuns^ 
made from those data, they are fully and hiuly before the public, 
in the works before meiiticm^d; aim let .my person, who doubts, 
look over atid lepent the cakulaiioiiii then* s!ate'l. 'ind tiy if he 
can tiiui nriy inaccuracy in them. Thcons. .-Asiole gtoiind of 
doubt in the rafusured dat;i, inun be in tin >^ed deviation in 
the plu' »•» b It taken by Dr. M-nskel;,m . ■ 11 when W’c consider 
the <1 .'lu .I't' ot the observei, .nd o* ine 'winiinents, and read 
tlu a«‘» -mi t-l the use of them, '*■ *1 i-i t vii icrv difficult to 
doll .( '• h''’r accuracy, (hide;- j • . .iomoidy ackumvv, 
Jcfig .1 *{i 0 .T-“’od observer, witil the I ‘ 11 ... i-'uent'*, can observe^ 
aiudt.io. •'» ill fraction of a sceoii.! I>. Maskclync’s obscr-' 
g.-t il fi .seconds foi the sum ol the dniations of that* 
'll IIline. It (.111 a inedinm of between and -ItH) observations. ?. 
' (• •« *. U'‘ <(iip|i(ise it possible to hasc comiijitted an error oif 

. ' 'h- ot a bCcoTid in this number, and that the tiue mim«'‘ 
'•'il l baie been 12 seconds, instead ol 1 Idi, liciiig an error 
' 2 !fth part of the whole: Tlii.s then wtiiili] cause an error 
ole 2 .')th part in the re.sult; wliich would icdiiec the density 3 • 

• .about d'H; showing that the nunilv’r 1 ! (» is not loo small, 
i’lit the eoiitia:y. Next let us iiN'iiiuc 11 ‘.crund'. oiil\. ninitting 
the d-lOths, being almost tlio 2 t)ili p.irt ol the whole, and which 
heicfore would give iixiily 5*23 for the caiili’. riensiTy, being, 

' ill far below the number .3*49, as di’diicv'd from .Mr. O.nVndi.sh'a^ 

•■\p<*riiiicuti'f,', 

*e 
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cxpeiimrnt. IIcncf> it appears that our result cannot be made 
to nt;iee with that of Mr. Cavendish^ unless our ] l*(i seconds bo 
diniiinsliccl to about 10*5 or 10 * 1 , on the supposition of an error 
of inoic than u whole second in excess, in the nunrber 11*6 sC' 
conds; which cannot he admitted witliout doing great violence 
to the observations. 

Having thus failed in our endeavour to discover any error, or 
even suspicion of error, in the conduct or result of the Schihallien, 
experiment; let us now turn our attention to the other experi* 
inoiit, as performed b) Mr. Cavendish, '^nd here I must at once 
disclaim ail expectation of meeting any fuling with regard to the 
operator himself, whom 1 well knew to be a most cxccMont phi-* 
losopher and mathematUriau, as w*ell as a patient, accurate, arid 
acute cxpcriniciiter. The failare then, if any, must be expected 
from the nature of the machine, and of the calculations.—From 
the perusal of Mr. Cavendish’s account of the machine he employ¬ 
ed (in the Phil. Trans, of 177S| or vol. xviii. of my edition), and 
the nature of the arithmetical calculations, they at once 
to be fotntidable and diacouraging iir the highest 'degree,^.The 
machine is small, coinporately wim those .14 the former otfjl^ui- 
tain experiment. It is easily to lie understood, .witblliiif^'^e- 
tuiilly seeing it, thpi^h assisted with the view of the drawng uf 
tlic whole, on aueount of the iutricacyand perplexity of^theteon*'-; 
structiorr. In the first placa,^^,eiUih end of a light rett ^ 

of near two yards iit leiigtb^Mnt^lied 'a.. 8 niall leaddift hiill of! 
two inches diameter; tli^iiriMe^^.^e rod being fixed to, and;*'' 
suspended by, a long and vef ^.Snader copper wire; by any small • 
movement of Uiese halb^^nd ||j^.»nueejiirq$ rOd, ifi a horisoii^.- 
, direction, by the 09;,twi^g of thte wiii^/fi Very infm^,r 

slow vibraji^.iddtiM Is eommenccd. To prochree this snttil ' 
jltioUun in the'^'o lltHe^alki^Wd their connecting rod, two other 
aarge balls, of teiW!]h^hcs diai^ter^ are connected together by 
^nain machinery,'‘'at lik^.di^aw^ as the former, and capa- 
lire being t^’Cd to diiTc’’en^''Hi^nce 8 , or positions, on tho 
^brizointul lev’ll’^th the ''I \ By so setting the large 
Bl^la near tfia xnv^oties,. 0 ;,icted by the former, pro- , 

;^l^ng a very ^uiall' motif n Aid in eonscquence a 

^ 6 w*vibrati()ti.^; So mliu . 1 7 motions, thdt the extent 
Pl/^h^brations,is but alnfil 8 .fr'cUon ^ an mch, mrd the dura- 
(jtloiy'OT each vibration is not performed bpt'in the time of several 
i^rtites^ from 3 or 4 to near 15 irikiutes.* So t^inutc are these 
^motions, that'tclesbopes and other means ark .necessary to 
and to estimate their rpiantity and duratios^^''*IE'o produce 
-*^cse minute infitioriH, s'cry complex machioei^ a ^Necessarily 
^pkiycd, while the delicate movements are watd^ed for many ^ 
^rs together, during many and recorded with regard to ' 

tlri 
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flic eKtcnt and tiiut* cif each vibration. Then, fuMii tf'cse i>j):ici'^ 
aiici times, the density of the cnitli is to he eatcnl.iud, h\ peciili.ir 
theorems, as coiiipaied with the Mtua(ion‘< of coinuioii pi nduhiins, 
luat arc produced by tiiu attiaetions (d the e.iith. 

All these efFect.s were so minute, ;r • piodeced hy iii.iehineiy 
so comul/'x, and tlic lesnlts calculated bv Iheoieins deined iioin 
iiiCiica-/ mathematical investigations, that it is inijiu-isihic at lir.t, 
for ordinal V readers, to conceive ho.v anv accurate i .-siilt'- i.'iii ho 
deduced fioin them, and even for the inoie ic.tdci to 

place confidence in tlienij >«xccpt chiefly on .UL«>int <>i the hi;:h 
charactci of the expcfifiarenter himself. Kjoai the untiiio of the 
machiiiciy I could.therefore derive no confidcnc.' in the if 
' nor eonipare them with the innuntain < xpcriiiiei.t, nitlix'it ic 
ptiiUlng the whole of the calcuiitions. after a }on«> life * ;)c>u 
in almost daily a^iistruse investigations, iiom the tenth \eai of tny 
age, and now being at 81, and oppre<ibod with di^itufsing illncN , 
1 thought I might be cxevsed from such a tu.sk. But after urging 
more than one niathciiiaticil frigpd, without being ulili* to ni' 
terest them sufficiently to engage in so severe an opei.ilioii, i.i/ 
anxiety to accomphsli the business induced rnc to ni.il.o -an < ■ - 
eition CO ^Ifcct it niysclt; especially as tl||£ leaiic'd cv.;Kiiiitciitrr 
infuinis ns, that he availed hi'mscU of th^^iisi.sitince of ilic than 
Clerk of the So(‘ibtY» who he <-a)s mauesome^f the expiMiuicnts, 
and who doubtless made most of rhe aritfyuefical coniptir .ttons; 
opciation.s, of both kinds^ in which'i||^emuer he w.is aho ujufii 
oiiipIfAed by Sirf'harlcs Blagrl^^, j^h^her gentlemen, ni )>ie« 
p.nniy their papers for the boclcty. I have theiefoir n'- 
"miiiutcd all thocNpei' s, and have j^acod the niioslignt!i>tjs 

foiiiid ibft^iylahoui hn.snuc hcLii 
as Ixeu rewaidc ‘1 with the tfllr'V- 
* uInch are large or im)ini innt. 
o he noted, that the icf.: 
aper, iis piinicd in niy cih* 
now pns'«cs«cd '‘-I 
■fviM, 1 hn'.'liail DU own 

* m 


In page oOf), mu 10 from Ifjf bottom, /or S7"00tl0. fiod 
b/lOOOik ' • ■ 

Ditto, line 0 h, or from the bottom,/or 8r«l!hWlO, imd ‘^7 lOt>UO, 
The same aLo in line 5 b. 


Ih.Jnii- 1 b, ftjr 10683, lead 10G85. 
ho Sfinic ajb'e iii ikpe I b. 

'^g(! -103, liftes i^'and l;i,./br S7:i!)()00, 
Im line 13, /or 10^1, itud 10817i 


ud S/ 10000. 



i < ‘ t hi thi Ml ini Drji^/iy nj iht I '.ni Ht. 

iiM I.'i, f<,r 10i»S.‘{, n'fui lOri^'.'i. 

I’.ijr KM, Jmic ]\,fnf IS.i, rM7t/ 

111. iii line's l.>, lli, 12J, li.'i, Jot !?!.■), temf ISli’.'i. 

1 l I" to he noted, that idtei the r\|)Kniiu'nts have been ali 
tnude, ant] tlie motion of the arm caii\in|^ the small balls, atid 
c\j)rc">sefl in 2()lhs of .in inch, observed au*l denoted by the let¬ 
ter li; also the time of one stbriation expressed in second^, de¬ 
noted b\ the letter N; and both of these being eoireeted ae- 
ioiriing to eerluin iides thcie given; then the mean density of 
the eailh 1), in each c\periinent, is to be computed by tliis 
tiieorein, vi/,. 

Wu’ Svi.- 

And by that thcorpin were ealciilatcd the following 2S) c\peii- 
incnts, as they .stand recorded in the oiignial. 
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0 .' //'. Mtr'Ht iJi^usity hj ilti llutifi. 

1 iir i.i'i (mIiiimii ''Ihius tin' inimlx'is fni ilio r:(I'Uit'd 
I ■•'lilting tion. tl'L’ (ulciil.itioii In tin* loK^oiiii; tliL'oieiii, bcinn 
J1 .1 liltli* :il)ovi> 5, o\u>{)tiiig the liiiid ]iiiiiii>i-i, which is a link* 
ifCloi.' .j. And immediately alki, k t' *' lolIiAvinf; rcm.uk, show- 
)n» ike anthoi's doubt of their necitiacy; vi/, “ Fiom ihist.ihU; 
'.t appears, that though the expciiiiients .igrcc pretty well to- 
t;ethci, yet the diiTcrenee b'.'lwceii them, both iii the tpiaiitity of 
motion of the aim, and iii the time of vibiation, is gre.itei liian 
«'in proceed merely horn the eiior of oIjm n.ition. As to the 
ditkieiiee in the motion of the arm, it mav vef \ well be .'.•■cooiitcd 
lui fiom the current of air pioduced by the (hileience of tempo- 
raturo; but whether this c.m account fur the chiTcicncc in the 
time ot \ibratinn, is doubtful, [f the ciirieiit of ait was reguiai 
and of the same swiftness in all parts of the vihiatioii of tlie hall, 
I think it <'ould not; but as there will most hkelv be imicli iiie- 
r;Uiaiity ill the current, it may very likely he suilicient to acconnl 
lor the difference.” It then proceeds : By a moan of the ox- 
)icrimciits imule with the wire hist used,” [\iz. the first six niim- 
hers or e.KpciimoDts] ** the density of the eiiith comes outri'-Jf* 
times greater than that ot water; and h) a mean of tho^e made 
with the latter wire, it come, out the satiie,” &c. 

Now, though the foimer Irt of ciiata were but small in quan¬ 
tity, yet iieic is one of a considerable magnitude, viz. ui the me- 
d<ain of the fast six experiments, said to be .'i'dS, which is \ery 
• iroiicous, the true medium being'on^ 5*31; and it is rather 
curious that that mediunj •'>'4S has been obtained, by taking the 
rhiid experiment a^ o’dS instead of tliruiigh nicio 'ucisighl 
or (aiclcssnc'is. II thU w'en: the otify error, if might pci haps be 
excused as a single accident; but the w’holc will make a \ery dif- 
fcient 'ippcawiiice, whcii wc have shown that many small ciiois 
.’Sisf in aiinoxt all the innnbcis in rlii* 1 i.’-r .ui.iniii id the table, 
as resulting fioin cironcoiis c.'dciilaiuiii’. mo 1!:c p.s* of tlie general 
ihcoicni boloie niciitioned, ai.d eviateil bv rw c ••iijMiisoii of the 
iinmhcis ill the b.rcgoiiig lalil'-. uii'i ' . 'd ihi i.dliming one, 
denied by om < iilcnlation fi<»'\ the . «iM'I' .f''. c •r'b\ ibn'anie 
{heoiein wliei' coni’itcil. 
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On the Mean Density of the Ijirth. 

The corrected Table of the Experiment Uehidt^ 


• 

• M 

M m 
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3 

Mutiun ol 
nun cui 

Time of 
iibr. ro». 

t 

Do. in 
Seronils. 
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conect. 


■Joto' inc 

• mill. lOf 

{.ecoiiJ'J. 

ilcnsitic-^. 

J 

i;mo 

14 r.-i 

»9b 

5-A^I 

• • 

i;i M 

11 rifi 

m 

5-5‘) 


Ij 17 

14 55 

m 

4-8U 

■t 

11 (is 

11 42 

«82 

4-82 

fi 

1-1 iii 

14 ,‘12 

872 

4-‘13 

a 

1:! (13 

11 51 

821 

^511 

m 

J !)-i 

6’ 5i 

414 

5-41 


.*! (W 

7 1 

421 

5-22 

U 

'J H(i 

7 .■! 

42:i 

5-57 

10 

Ii % 

7 5 

425 

5-64 

11 

li'iy 

7 5 

•125 

6-57 

VJ 

2 S.1 

C 57 

' 417 

5-62 

J.'( 

li-Sd 

(i 57 

417 

5-61 

11 

2117 

fi 57 

417 

540 

ir» 

•jyr» 

(i 57 

417 

5 i;i 

i(» 

2 97 

6 67 

■117 

5-40 

17 

2-77 

fi 57 

i'7 

5-72 

IS ■ 

3 \ii 

(• 5b 

4 is 

'5-10 

1:1 

.•iiB 

L, .2i 5‘) 

41» 

525 

JO 


"f 1 

421 

!rm 

Jl 


T. 3 

42.1 

5 42 

112 

3 0(> 

' 1 ^ 

426 

547 

■ 

2«>y 

7 7 

427 

554 

1»4 

3*14 

7 « 

42(> 

5:i4 

‘V, 

r.07j. 

7 a 

42fi 

5 15 

1 ;■/' 

17 

7 7 

427 

5.i0 

mi 

A 0,1 

7 l'» 

422 

6 3-. 

' » 

• 1 

‘.•S> 

7 2 

422 

h *^S 

i • 

i ,, 


7 3 

423 { 

5 8.) 


Ilcn* llu‘ .1 li' 'i' 
i)f the other 
these iiiC.'iiis i' 
hciti^ tl 11 «• 
tious. 1 l.c 2 ' 
the wl.cit, lilt :• 
and reailing on 


»r th*. "iti M\ of tlic&ec<iicriiiicntb is .‘i-lji; 
•'l l!'- itis5*J3; a:»'i lie moan of both 
u*' *.',* as .'•tated ii; ihe foiiiier table, 
• ■ 1'' 'HIP ot lae ii'imeiic'iil ealcula- 

M'" f ' (ih'.j ahnnl Jii I7th pait of 
' t •' i'.» liiicd tothe. net'- , .j ^ Mriaakini. 

< . .1 , V Jill Miuh lit iUiii ijadoip;. •!’ 


machii.civ. 

1 caniio' coneladc thi'- ikij.m of inquiry^ <vjt. : LAjiiesfiM*; .» 
hearty wi i; for a m pctitioii of the huge or inoun . .Aptrimi of, 
ill SOUK oil ■ : fa\omol>it, riluiitinn, and with iin ‘'‘d nicai; , t 
f>()s<‘il)h. !'\m ()’]. p'lipu.o, I shall venture jiisi u I'untifr »»■. 
idtii which iidi iiOmotiUiLij occurred to my iiiiud, iianu''., liiru •••.> 
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uf ihe large pyramids in Ep:>i)l iniglit pitifitalilv be emplovt’d, in- 
itend of a moi’iitsun, for this expiMimriit. Such a hody olfcis se- 
"oral advantages for tiie purpose. In the first |)Iarc, th.c nias» is 
sulliciciitly laigc, standing on n ha<c of <*bnut the si/c of the whole 
space of Lincoln's Inn Fields, and ol a height almost double of 
that of St. Paul's stecjile, or near thioc times the height of tlie 
Monument: then the statiiin fur tlic plummet, or ssemth sector, 
could be taken much iicarei the centre of the mass tlian on amouri- 
tain, which would give a larger (|uaiitity of deviation of the pluin- 
met; then the regular figure and the known composhion of rht 
mass wonid yield great facilities in the calculation u( its .ittraction. 
Lastly, the deviation of the plummet luiglit he observed uii all 
the foil! sides. Should such a project take place, it will be best 
Intake the stations at about oiic-foiutli of its altitude above the 
base, that being the place where the deviation of the plummet 
'vould he the grcatt*sl. ^'inaUy, so favourable tor such an 
])eiinu‘iit do those circumstancea appear, and so anxious are my 
wishes lor its completion success; that, were it not for my 
great :tg. and little heuith, I should he glad to make one in any 
party to nr.dertakc so i'ltr'rcsting an c}.|<cdition. 

Bciii'-,-.' •«', March !/, Cii.\ttUiS Hl’Trov. 


n. Oh Light. Bif ANnitUw UrGj, ikf. D. Profitwr i.f the 

jivth nonian InstitfitilmyOtajgow. 
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fOcpcIudedlropi vul. K’ii. ] 

Ul..^Polarization of JA^hu 


^enuity 
■ .Miol lu 
to 

od ;r very 


i Tnr. .jciv hi.'i' . u o» (tpiiral science, jjjru!]!’' ir -ri- ' 
d 'iidus. Jl h‘i‘ i*ei*ii ‘•inc/: cnltivatfii . 

iT'iiice, and In L't. !>rc\vslc» ui ihis k .U'd.jai, 

4 Inerve, that Air. Heisclu 1 Irn I.iI'Mv i>. 

i";«vourabh* ainpice* 

Ifasolni ia\ l.di • i. a'-f* i '•? -.iiri '-o »* r.-j u ■ ve«l minor 
plate, making .m ai" !i: wirn ir of i:i. • ^c icllected 

Ml a hu. .<• ' 'he 'iii',’" o* icr'fi ’'ni* '. ;.■> i <, lal to the 

‘.."Ic ot imidi'iice, m- omidI ».« i’ ’ '< j |i„th, receive 
. <>ii miothei I'laMe M i.u ^!.i i‘ » ' i i.i general a se- 

' paui'il n lb*'" <t.>> liul this n s.i' t*i-n *i!li ’ aiiis*'. or become 
.'ill if tin* . I '.o plate of glass toim .iii ai gk* of ^.V with 

c *,] si !.‘lb>4'>« ' ''ay, and at the same lime ho tinned, so that 

< I i>r.i: '"'I >■ . !i is made in a piano poipoiiiliciikii to that in 
I I ii 1 , I* /.i - f '.'iioution lakes place. Fin tiu' sake of dluslration, 
■j'j.'‘k. llid'plaiie of iiKidcMoc ol I'lc i.n on the fii-l glasf, 

coincides 


4 * 
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coincides with the plane nf the nieridiun, and that the icdcelcri ray 
viMiical, 'I'lmi, if w? make the second inclinecl plate revolve^ it 
Will linn niound the rcfk-ctcd rny, funning always with it the same 
angle ; and the plane in which the second reflection takes place, 
Vrill ncccsbuiily be diiccted towards the diiferent points of the ho- 
iizon, in difleient azinniths, Tliis being arianged, the following 
]jlKi.‘Moincna will be observed. 

Wiicn tlie second plane of reflection is directed in the meridian, 
aiid conscqnently coincides with the first, the intensity of the light 


reflected by the second glass is at its niaximui^. 

In propoition as the becond plane, in it^revolulion, deviates 
fio'ii its paiallelism w'lth the flrst, the inteii^i^, of tlic icflcutcd 
liL'lit will diminish. 


Finally, when the second plane of reflection is^placen in tlie 
piimc veilical, that is cast .'itid west, find conbcqneiitly perpen** 
ilicular to the first, the intensity of the refleftiou pf light is ab- 
••uluicly null on the two surfaces gf the second glf^, and the r.iy 
is entirely iriuisiiiitlcd. , * . 

Preserving the sceoncT plate-Ht the same inclination, the ho¬ 
rizon, if wc eontiinic to nmltflb involve beyond the^padiaot'iiow 
dc&ciibed, tlic plusitoi^ti^wfn be'j^ioduced iO'th4 inverse 'Or¬ 
der ; that is, thaiul^ity^'tly^ bgbt, will li^casOj^pio^bely as 
it diiniii:shed,'atKf; it will ^Kome equal,,at cquilfdiytWe^ from 
tfie east and west. 11cnce^''heQ,^^ second-fdana^ej^r^veiioii 
returns once more to tli(^ei‘id;ai4 nipidmuntiof inten- 

wty equal to the first re«fc: 

From thcbC expethnerita it ap^As,^t)iill the tay reflet-ted liy 
the first liluss, is not the tMCpn^uiider tliio incidence, 

when it is presented .to ti^y 4 \la-edst sides; hut that it is 

10 fleeted, at least in pi^^ wltcit'i-t is,n|feMuted^,t}ie glass by any 
iH'o others of its urjp()4lit^.s\(ls^rX the ray as an 

} ifinitc'.y rapid .sioti beiic|:tiFi^ht}ndil!fopartielc«,the faces 
'•f the i.'iV arc-bu4cebsive fb^s of these pai tides. We 
must heiii.eiLoncluryMMlji^ these paitictce posse.sb faces endowed 
'sith difliMt^lf tics, and that, in the pieseiit cirenrn- 

rtarKo, the hT»t cc^tjon liaa turned tQvvnrda'thc «-amc sides of 
apacc^ siinPnr faces -or faceiii fmuiiHy. ^hdowed-'jM'loabt with the. 
propel ty i.>n{||fcifli!Hiferatioh**k:^ is*this fir^iangeinent of its mole¬ 
cules whicirafaKis lioiiicd tJi^;^6farixdrfroh't>f» lightj assimilating 
the eflk't of the liitt glass tg thatof'amngni'licbar, which would 
turn a sciic) of ih.igiiclic needles, all in the «ame liircction. 

Ilitheitu v.l'Jmvc supposed that the ray, whether incident or 
reflected, (oni.L(i with tlic two niirior plates, nr. sngle of «I5“ 120': 
for It is indy under this aiif^lo that the phdennineiji'ii complete. 
Without duipging the inylftnUiou of the ray to the hi'-t plate, it 
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\vc vary never so little the inclination of tb** second, the intensity 
of the reflected liglit is no longer null in any azimuth, hut it be¬ 
comes the feeblest possible in the prime vertical, in which it was 
foimcily null. 

Similar phenomena may be produced by substituting for the 
mirror glasses, polished plates, formed for the greater part of trans¬ 
parent bodies. The two platie« of reflection must always remain rec¬ 
tangular, but they must be presented to the luminous ray, at dit- 
terent angles, according to their natuie. Geneially, all polislud 
sui faces have the property of thus polaiizing, more or lers com¬ 
pletely, the light which they reflect under ceitain incidences; Inil 
there is for each of them a HiarticuKii incidence, in which the po- ^ 
larizatiun it impresses is most complete, and for a great many, 

It amounts to tlie whole of the reflected light. 

. When a ray of light has received polaii/aiion in a certain di¬ 
rection, by the processes now dcsciilicd, it carries with it thi< 
property into sgigM^ipresersdiig it without jierceptible alteratiou, 
svhen we^ifAikc it travelse perpendicularly a coiiMdcrabic mass of 
air, water^^ or any substance possessed orsingle refraction. But 
thesitbsUHices which exertise double icfcaetion, in general alter 
the polarizatiofi of the ray, and app'itciitly in.a'sndden niannor, 
and communicate'to it a* new pola: ii^at^on of the same nature, 
but iu anothi^ direction. It is onlv in certain dilTvctioiis of the 
principal section, that the lay can e-cape this di^iubing force. 
The following may be regarded'as the most general victy of tins 
subject. 

When the particles bf light pas^i tbiongh a crystallized bodv, 
endowed ivith double refraction, tligy experience diflcrent move- 
uicnts round their centre of grasitvj }rhictt dCflicnd on the nature 
of tlv forces which the particles of tlie.esystal exercise on them. 
Sometimes the effect of time forcob is Jiwited to the ahfove po- 
larizalionj or to the anangii^‘ail.thd^i>iclos of mic lay, parallel 
to each other, so that their llomnlrigous tiifcs ried towards 
the same parts of space. Wbcti this dispositjon orriir.v the lu¬ 
minous molecul«*s preserve it, in the whole'e\f(fl\ti»f^ie cj \staJ,, 
and experience no moie movement around ih^r crtitie of grasiti. 
But there cssist other c.ises, iii wl^hthc in.olqciih's that tiaversc 
the crystal arc tun freed in any extant posMtiflr*H)iii ing the 
time of their passage,‘tthty oscjila^onnd their centre of gravity, 
with vclocuieii, and according' to perjodii, which mav be calcu¬ 
lated. Lastly, tliev 'ametiines revolve rOun(( tlicii' own axes, 
with an uninterrupted movement of rotation. former is 
called fixed polaii/.ation, the latter.mci'caf'/e. 

(n the Phil. Tians. for !H13, we have thg first of a series of 
'.cry intereetiijg papers on polarized light by'Dr.Brewster. This 

relates 



jflntcs chiefly to fiOnie cuiious ptopcrtics of aejatr. The plate lA 
•igate which he cui])lnye(], was hounded by parallel faces, was 
about the fifteciith ot an inch thick, and was cut into a plane, per- 
prndii'iil,u to the l.iinin.'c of which it was composed. When the 
tina^e ol a taper icilccted fiom water at an angle of .Vi” 45'', so as 
to accpiire the pioperty discovered by Mains, was viewed through 
tiir* plate of agate, so as to have its laniiiiie paiallel to the plane 
of reflection, the flame appeared peifectly distinct; but when the 
agate was turned loiind, so that its laminae became perpendicular 
t'> the ]jlunc of reflection, the light which fuimcd the image of 
tiic taper suffered total reflection, and nut one ray of it penetiatcd 
the agate. 11 a lay of light incident upon one plate of agate i» 
leccived, aftci transmission, upon another plate of the same sub¬ 
stance, having its laniniK' paiallel to thonc of the former, the light 
will find an easy passage through the second plate; but if the 
second plate has its lamhia' perpendicular to those of the firitf, 
the light will be wholly reflected, and the luminous object 
cease to be visible. 

In a second important communication in 1814, on the affec¬ 
tions of light tiaiiMnittcd throngli ciystalh/.ed bodies, after sug-* 
gesling that the t ultivatinn of this department of physics may en* 
able us to explain the forms and structiiic of ciystallized bodies, 
.1 piedictioii winch he hi:n''elf has since happily fulfilled, the 
Doctor states, that if the liglit poi.iiizcd by agate, is incident at 
it paiticular angle upon tiansparont body, so that the plane 
ot reflection is pci pt ndicnlai to tlic laniinze of the agate, it w'ill 
experience a total rtj fution; if it is transmitted through another 
plate of agate, lia\iiig its lainina* at light angles to those of the 
plate by wliich the light is pnlaiixcd, it will suffer total refiection; 
and if it is cxaioincd hy a jjiisiu of IccWd crystal, turned round 
ill the hand of the observer, it will vaftm^uid reappear in every 
quadrant ot its ciieular niotinn; ^ '^'^reiicil of ra)8 to which this 
leinarkable pinpeity is coinimihilfq^d, •^^rjronnded by a large 
mass of ticbul^ light, which exfoirds about 7*’ in huigth, and 
V' 7' in h> catf^^ipn each side of ^$n ight image. This nebulous 
light nc\cr vanished with the bright image isiiich is inclosed, 
but was obviously, (itici ted with its diffeicnt chaiigi>, incieiising 
in magnitude as the hiiglit image diminished, add diniini&liirig 
as the bright Image legaimd its .ustie. Light pol.ui/ed by the 
agate, or li> any otlici means, is dcpnl.nized, oi ]iaitl> restored 
to its oiigiinl state, b) being transmitted in a paiticulac dijectioii 
thiough a jilate of mica, or any uthei crystallized body. 

IV. Of the Product ion of Light. 

Some philojophcis refer the origin of all lumiaoiis phiciiomcna 

to 
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to tl»c sun, whose beams nio supposed to pt nctratc, and comhtbc 
with, the diifci ent forms of tri rcsti ial matter. Hut we learn fi om 
Sriipture, that light prc-cxi-^ted before this liuniiiary, and that 
its subsequent condensation in his oih. wns a particular act of 
' Ahi&hty Powci. The pinisj)hoi'Cscei)ce of miiieials, buried since 
%eu7igiii of things jn the bowels of the caitb, coincides strictly 
\ uh the Mosaic account of the crcalion. Wc shall therefore re- 
* light, the fiiSL^n cli'inciit of ('huos, as an independent 
^ -See, iiniveisallymsti ibutod through the mineral, vegetable, 
and animal ’world, capable of being disengaged from its latent 
state by, various natural aud uitificial operations. These are 

1. Friction. 

To this head belong electrical liglit, and that evolved from 
the attiition of pieces of qnaitz, even under water. 

2. Condensation and expansion. If atiiiospherie air or oxy¬ 
gen be suddenly comjircsscd in a glass syiingc, or if a glass ball, 
filled with the latter, be suddenly bioke in vacuo, a flash of light 
is instantly pciiicived. 

. 3. M^. I? air which has been heated up to 000° of Fahren., 
and whi^is in itsell obscure, he made to fall on pieces of me¬ 
tal, earth,&c. It will speedily coininuniente to them the power of 
radiating light. The hnlhaiit flame exhibited in the hurniiig of 
clufl-coal and phosphorus, is shown, in the article (hiMUUsrioN, 
to be merely the ignition of the solid particles of these bodies. 

' At a certain elevation of leinpciaruie, about HOO" Falir., all solid 
bodies begin to give out light. Tiie same effect is pioduccd la 
vacuo by transmitting voltaic electricity througl: a metallic wire. 
To this section, wc must also i efci the phosphorcsccnec of ini- 
iierals. This curious phiciiomenon seems to have been first de¬ 
scribed by Henvcnuto^iliiii, in liis Treatise on Jewellery, pub¬ 
lished near the beghi)i!^£f the-lfiili ceiitiiiy. In the year Itibu, 

^ Mr. Boyle observed, thii^&iionfl; when slightly heated, rubbed, 
compressed, emitted >l'ln||||l{m>st c'qual to that of the glow¬ 
worm. ^ 

The most complete accobffPu’hfch we*have of mineral phos¬ 
phorescence, is tliat rci'cntly’gi\eii bv I'r. in the first 

volume of the Kduihurgh Fliif. Jourii.d. Ilisiit.ncC^od of cxanii- 
ii.itiun was ingenuml and aecuiate. lie never fedneed the body 
!•) powder, hut placed a fiagiiient oi ijrxin a thick mass of hut 
lion, or, in delicate cxpciiincnts, introduced it into the bottom 
of a pistol hairei, heated a little below icdncss. 


ThpJallowing Tahlf pmciiti his Jxcsnh 
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Salplitifc of barjtcs give^* a blight green liglit, 

Caiboiialc, Do. less biilhant. 

Acct.ite of potash^ ISrillinnt gicen light. 

SucLiiiie acid, Do. more durable. 

Loaf siigai, Do. 

bclcnite, Do. but transient. 

T^ock-( nstal. Light icd, and then while. 

Quart/, Dull white light. 

Roia^, Faint giccn light. 

Bni auic acid, I'n ight green light. 

Mr. Slviiiushiie has given an c\tensivc eat.iio'>ne of such sub¬ 
stances inNichoFon’s.Tiiurnal, 8\o. vnls. 15, Id, nmi I‘>. lie shows 
that Canton’s p}in|ihorus yields inoie light by this trentnienl than 
any other hod\ ; but that almost eveiy native niineial, except 
metallic ores ,md nictaL, becomes niuie oi less luminous after the 
clcctiic explosion. A slate horn ( oily ^t'eston, Noithainpton- 
siiiie, W'hieh clfer^C' eed with acids, gi^es .a beautiful cflect. When 
the explosion ol a jai is taken aboi'e the eeiitic of a piece sonio 
inches sipiare, not only the pait above the diHcharging rods is lu- 
minou‘«, but the suiface of the plate appears bespangled with very 
minute hiilhant points to some di'itanee fioni its centre; and 
when the poin*^s ol the dischargeis rest upon the surface of the 
slate, these minute s|}anglcs aic detached, and scattcicd about 
tiic t blc in a luminuun state. 

5. Light omitted dining chemical changes independent of heat, 
Ol in wiiich no peri-eptihle heat is deseloped. The substances 
lioin wliicli such light Remitted, rro piiiieipally the following; 

Marine animal', ..ath in a living ^tate and when depiivcd of 
hie. As iiiitaiKX's of the lii'ir ina\ he mentioned the shell-fish 
Called the f'hn^fihorea, and vaiious other MoL 

Luca. When depiivid of hie, i.riMiu' fishes, in geiieial, seem to 
abound w.tli tins Kind of hghr. 'i iie llcsh ol cpi.iilutfieds also 
evolves light, li tin* i hiSs ol iii'-eets, aie mnii> which emit light 
\eiy eopitiiisly, p.iiheuh'‘!y ‘•cvci.d ‘.pjcies of or lantcrn- 

lly; andul oi glow-woim, also Sit)l(/f)rT'tltn elec- 

lnia^ am i sjic.-ie. ol ciab callid Cumta fnlgrua. llotien W'ood 
is well Kiiuwii to cv(>h|.' light K'paiU'Iv. a** well as piMt-carth. 

])i. IIiili'u* I a'l el.dioi.ite rli-seilatiun on this light, published 
in the I'liii. 'I'l iii>. fo' i/!'<', cst: blishes tlic following important 
proposilicMi: 

1. The i,ii.Uitir\ of light emitted by dead animal substances, 
is not in po .'oitioM to the degiee of piitioiaetion in thrni, as is 
commonly swjiposcd ; hm, on the coiitiaiy, the gioatcr the pu¬ 
trescence, the h ss ],.;!ii, IS evolved. It would seem, that this eh - 
merit, cikIowmI with pre-eminent elastieity, is the first to escape 

fioin tliJ condensed state ol cuiubiiiation in which it had l;ecii 

• ... 
. impiisone ‘ 
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^Mi|jrisoncd by tlie pov\crs of life; and is followed, after home 
'inie, by the relatively less elastie gases, whose evolution eoiisti- 
tiites |nitir(:ict)un. 

2. This liiiht is a constituent cheiiin al piiiiciple of some bodies, 
pnitieuliirly of m.iiine fishes, fioin uhiili it maybe separated by 
.1 pecnliai pioeess ictained and icndcicd pciinnnent for some 
time. A solution of one p iit of sulphate of inagncsia, in eight of 
watci, is the m(*st eon\emcnt niGnstiUMin for e\lraeting,ieiaining 
<tnd inrieasiiig the hiilhain) of this light. Snl|)hate and inuiiute 
of soda, also aiisnei in a pioper state of fhlntton nith watei. 
When any of the saline solutions is too eoinentiated, the light 
disappeais, bill instantly huists foitli again from absolute dark¬ 
ness, by dilution w iih water. ! have fie |'iently made this curious 
expeiiment with tfn* light pi >nired fiom whiting. Common 
watei, hme-watei, feiniented Inpiois, .it-uls even veiv dilute, al- 
k.alinc le\,s, and inan\ o.'ier hoihe>-, piMinaiicntly extinguish thi.s 
spent iiieoMS light. Ki'ilmg w'atfi ilcstnns it, hut congelation 
meicly suspcii'ls its e\hihiti(in ; for it rcappeais on liquefaction. 
\ gentle heat r'ercnscs the \i\idness ol the pliainonicuon, but 
Ie8:-.ens its duiatioii. 

Wc sliail eonrludc the iiihjett of Light with the following im¬ 
portant |‘i.\(‘tu'al K'et and priclictil piohlLin. 

J. Count Knmford has shown thal theqiiaiitity of light emitted 
hy a gi\en poitiuti of inflainmnhlc luatrcr in combustiun, is pro¬ 
portional in some high latio to the elevation of temperatuie: 
and that a lamp having in.m\ wieks very ne.n eneh other, so as 
mutually to incieasc their heat, hums with iuiiuitcly moic biil- 
lianey tlian the Aigand’s lamps in eoiiimoii use. 

2. To measiue the propoitional ii)teiintie>> of tvvo or nioie 
lights. Plaei them a lew inches -isunder, ami <it the distance <if 
a tew feet or yaids fioin a sr>e>m of white pupci, oi a white wall. 
On holding a small eard. ikm> 'he wall, two shadows will he pro¬ 
jected on It, the darkei one by the luteiceptiou of the hiigliter 
light, and the lightei sli.idow hy the inteiciptioii of the duller 
light. Hiing the i.nntei light neater to the eard, or lemove the 
biightvi one fintliei fiom it, till both shadows aeipiiie the some 
intensity; which the eje can judge of with gieat pieclsioii, par- 
tieulaily fiom the (onleimiuous shadows at the niigies. Measure 
now the distaiK'es of the two lights fiom the wall oi scieen, square 
them, and you have tlie ratio of illiuniuatiou. 'riuis, d an Aigaiid 
Hainc, and a caudle, stand at the distauees of 10 feet and 4 feet, 
u'spet tively, vvlieu tlieir 'h.idmvs aic equally deep, we liave lO* 
-uid 4’, ni 100 and Ifj, .u <»{ and 1, foi tiuii relative quantitic' 

light,'' ' • 
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III. Jnmen luj Dr. U'm. JjURNKY to the Queries piopos^.U Itf 
John Tarky, Esn. Sm.^ in Phil. Mag. for June, respectniti 
Shooting Stars and Meteors, 

I GoisportObservatoiy, June li, 1821. 

N iinswei to vour 1 Query,—I do not think tiiat so sniuU 
a poition of light us that pioduccd by reflection fioin the moon to 
our dtino^plicie, wlien she h only one or two days old, is “suffi¬ 
cient to oliHCine numerous of the smallest and medium shuoURg 
Stais.” The moan at that age is too near her conjunction with 
the sun, and the light which she then lefle'-ts is fainter than that 
reflected tiom either Jupiter or Venus when they are on the me¬ 
ridian two or tlnee houis after sunset, at uhich tinii. these pla¬ 
netary lights are sufficient, to piodiiec shadows of ohjccts on the 
ground ; vshcicas, il does not a|)|iiMi that the moon’s liglitatthat 
age will do so : }Ct tlie lays of Jnpitci or Venus, from my obscr- 
\ations, do not obscure the smallest shooting stais at a distiincc 
of ijO" or 35° fioin them. The moon Jrom her to her third 
tfuailer may afToid enough light to ohscnic the very smallest and 
highest oi them, hut not the middlc-si/.ed meteors that arc fonned 
low in the atmosphere. Indeed, an obseisation of l)i. E. D. 
C'huke’s IS lecoided in the 11th volume of the Anii.iN of Philo¬ 
sophy, lunges 2/3 and -1, of his having been an eye-witness to the 
jierpendicular descent of a brilliant increor to within l.'i° of the 
hoi 1 / 011 , at 2 o’clock P.M. on the Otli of Fchiiiaiy ISIH, when 
it was opposed to the full rays of the sun in a cloudless sky. The 
lloctoi then thought that its appeaiaiice v^as entirely due to the 
heat and light evolvcil dining the transition of the body fioin the 
aciiat form to the simd state. It was seen at Swaffhain nearly 
at the same time ; .ilso at Norwich and in Lincolnshiie. A large 
meteor of an iricgiil.ir shape, and perhaps fif .i similar ijuality, was 
also seen in its descent, from a considciablc height, app.iienlly to 
the sin lace of the sea near St. Ilclcirs in rlic unobstiiictrd rays 
of the sun at midday, by a gcntienuui of my acipiaiiitaiicc, winie 
lie was walking along the shoie near Ilaslai hos|)ital in June 
ISIH. I also haveregisteied in niy MeteoroloPical ()l)seiv.*itions, 
published iii The Nav.d Chronicle, and, s'lice llie discoiitiiiuanee 
of that uoik, in Cold’s liondon Magazine, the appeal •mces of many 
brilliant iiieicoi-> of the largest sort, while the moon has shone in 
an imcloiiderl sky and iicarlv at t. e full. IIliicc it appears that 
the most perpeiidicultir and iinohstructed lays, of both the sun 
and the inomi. aie not eapa'ile of obscuring the largest nictcois. 

'I’o the 2d Query I n-ply,—1’hat with a clear sky, shooting 
stais may be of fieviuent uceinienie at all seasons, and in evciy 
portion of visible space. J>ut fiom tolerably attentive obsciva- 
tioiis on tbein dining the lust four ycais, their number in the sum¬ 
mer rnoutli«, lumpaied with that in the winter, is as 4 to 1. In 

cudcavuuiing 
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fndeavourliig to search for a cause, we naturally attribute this 
to the additiociul heat of the air in summer, as afforded bv -solar 
influence. 

To the 3d Query,—I bej; to say tbit metcois shoot in all di¬ 
rections beneath their visible altitudes; for 1 have never seen any 
one ol them ascend, except it had met W'lth the iesi«>tanccof some 
object on oi near the ^rou'id; although 1 have witnessed those 
of the apparent size ot Jupiter come down in the summer e\en- 
infifs neai ly to the top of my observatory. If theii absolute gravity 
hj the process of eoiideiis.itioii be such as not to be obst’iieted 
in their motion by the resistance of the medium in which tiiey 
move, the allusion to their ascension is nut uuiisistciit vvith the 
Known lutvs of gravitation. 

Ill reply to the dth Query,—I answei that it is possible. Be¬ 
cause 1 have often seen the himinous taih or tiains that hn\c been 
left by some meteois shoothig in almost a horizontal diiection, 
full thicc seconds of time after the disappearance of the ignited 
bodies from which, they had emanated. 

To the 5th QueiV}-*-! have only to sas, that without n:i expe¬ 
rimental proof I should be unwilling to thiow out any positive 
assertion, that the whole appealaiiccs of shooting stais and me¬ 
teors Bie referrible to one class of bodies; or, if I rightly com¬ 
prehend this question, that they aie all geneiatcd by similar at¬ 
mospherical propel ties. Ami.ng all the ancient and modern con¬ 
flicting opinions of the cause of igneous meteors, it is to be ic- 
gretted that we are still left in doubt, from want of experiments, 
which, unfortunately, appeal to be bc}uiid the leach of buinati 
ingenuity. 

My first object for registciing tliediffcicnt sorts of meteors (in 
connexion with n vaiiety of i.tiier almospheiicai phamoinciia) 
was not pui])osely to o'^reitaiii thcii cause, hut to endeavour to 
trace wlu'thcrand whal eilccls llio\ i.ould have on the weathei: 
and I have found that they uie geneialh succeeded bv strong gales 
of wind, &c. but not fiuin any pailicnlai point of the eoiiqiass, 
as some observers have attempted to piognosticiitc by then di¬ 
rection. 

In regaid to their cKisses, I would recommend to Mi.Kmev to 
read Mr, Forster’s “ Ucscarthcs about AtinoNpIiei ic Fh.eiioinciia,’* 
with which, if he has not alieady peiu'^t'd that vvoik, he will be 
much gratified. The meteors or balls of hic, howoser, that I have 
sometimes seen descend from thunder clouds to .and near the 
ground during a storm, should (1 think) he classed sopaiateK fiom 
the others; as it is veiy probable that then embodied forms are 
generated by a rapid acciimulatiuii and condeiis.atiuii electricity 
ill, and its ultimate dispersion from, the clouds positively charged', 
‘'i'br cumciging and dneigiiig motion.*- of in iilated pith-balls 

.suspended 
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suspended by fine fluxen thieads from biass wires, and tiie eleetiic 
spailvS drawn from insulated inctulliu rods during a tliundcr-stmin, 
and soinetinirs dining the passage of a 7Hwf^?<s,stiengtlion this upi« 
nion. I lin\e often thought that thefiiction of the peruhar pro- 
jieitics of adiy portion of the air, or the gaseous exhalations fioin 
the caith (in vvhich wc may suppose the absence of electricity), 
may be the cause of nccensioiis, or the appearance of the sinali 
arid middle soil of meteors. From these considerations, docs it 
nut appeal very probable, that the gaseous exhalations fioni the 
eaith, and aUo that condensed electricities, in combination with 
the piopcrties of tlic atmosphere, have been the natural cause of 
the largest and mo.st pondeiuus Ahteontes that hoe so often, 
and in most situatioius, fallen on the caith’s surface, and fiom 
gresit elevations? 

To the (ith Query,—1 answer that it may be piacticahle, but 
(ear that, even in the present iiiipioving state of science, few inen 
of eipial ability and skill in the doctiine of mcteois aic to be 
found, lompaicd with those versed in meteorology. For with¬ 
out iicing posse.iscd of a competent knowledge of the science, and 
of pro|ici iiistiimients fur tin* purpose, their obsenations would 
be icmicicd \agiie and eiioneous. 

The 7th, Isili, and fUli Qnciics, which iccpiirc time and new 
(il'.*>eivatioii to sol\e, niii't he left imansivercd for the preseut. 
Ilnv\c\ur, 1 beg to say, with all due dcieiencc to Mr. Faiey, as a 
iorintr observer of almosphoiical phienoniena, that 1 cannot for a 
iiiouicnt agree with his ojnnion, that the chain of facts relating to 
till, gieatest iiiiri most conspicuous meteors, is sufficient for rc- 
Icmng all these boilies lo the class of Salellilultf of the Earth. 
This seems a new and hold idea, pKiliahly suiigcstcd to him from 
pcinsiiig the Chi<Mi(*logical IlK-.l()iy of Mvltonles in the I4th 
volume of the Faii ibnigli Fni\clup..‘dia ; as 111 that aiticle it is 
stated that simihii iiieteuilc appealanccs have forineily heeii seen 
on dilferciit niglils. In all riiy iiliNeivalions on the largest sort 
ol uicteois, 1 lia\c icvei seen any stiikiiig eoincidence in their 
appearances and m..tioi.s, that lonid lalior.ally suggest the idea 
ol llieii ben oi liu fjaiUi. 


IV. Runarhs on llir Gtndaliim ‘ i' I!t‘at in the yllmoiphere. 
r^' .fwiiH IvojiY, rtl.A. F.R.S, 

X H n (oiiiim.Micatloii fd heat hctv/ccii the earth and the atmo¬ 
sphere depends on so i iicnmstanees, and follows laws 10 
ixlieinely eomplieuted, that vciy little is exactly known on th>^ 
.sulijeec. The altei rmle change of ilay and night; the winds pio- 
duced bv the liiji riii-'ti ai the siin s iii\i in diftciciU lepiun'i; 
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the f'lcatcr oi dcirices of moisture tlj.it prevail, are some of 
:!tc causes tliui have most iiitliiciu'e, more parriculaii) on the tciii* 
peiutme A the stmtum of aii in the immediate \icimty of the 
catch, lint tlicic is a piedoininaTit r ise, vtiiicli makes the tem¬ 
perature continually diininish ns \vc nscenrl to greater Ii('iji>lit.s in 
tm* atmospheic. \Ve allmle to that piopeity ot air, by which it 
absorbs heat when it exp.iii Is h\ helnj* less compicssi«<l. A por¬ 
tion ot air that has become heated at the eaith'h ^)n](ace, li'-es up- 
uaid on necoimt of its dnnini&hed densit} ; ns it ascends, the 
preh-ure being less, it expands and Ixvomes eolder by nh-'.thing 
iieat; and hence the velocity ol its ascent dccre.isc*-, a'ld it finnllv 
comes to icst when its density is icduml to that <;! the sniround- 
nig mass. 'Flic piopeily uhieh an posse.siies of heconiing eolder 
hs rarefaction, cheeks the elastic loice hy which it reinU to fly 
oh*'from the cailh. ltoj;ciates along with giuvit\ to make that 
fluid cling to the earlii, a 1 to iinjiosc a limited buiindaiy on the 
atmosphere. 

All oiir knowledge of the gmdation of bent in the atmosphere, 
is derived fiom observations of the buroincti'i and thciinomctcr 
made for the |nii])ose of rnc.-isuring heights. The exactness of such 
nicasurc'incnts, within ceitain limits, cannot he cpiestioncd; be- 
catisc they have been ^eiified in so many instaincs hv coinpaiing 
the like lesults obtained by levelling and hy the operations of 
geometry. We may thciclbie presume, that the ptiucipics on 
which is founded the rule for caleiilating lieights hy the baioinn- 
ter, arc neaily eoriect. lienee the great improvement of this 
method, introduced hy lie lair, ol estimating th * teinpei aturc of 
the column of aii at a mean between the tcnipciatuies obsersed 
at its cxtieniitics, nnot he ai least a near appin.Lch to the tiutli. 
This estimation is etpiiralen! ro .siij^po'^ing that the heal deeroa«es 
nniformly iiom the boltom to tlu top of tlio lolnnin ; which law, 

]1 it he not iigoioiisly exact, so envois the actual variations tlwt 
the\ become insensible to ohseivntion. 

Admitting that the heat in a eoluinn of an diimnislies in the 
same proportion that the height ineieascs; it we knew the rate of 
decrease, or the elevation neechsary for depiessing the thermo¬ 
meter one degree, vve should he al»ie to dednee the tonipciatuic 
at any altitude in iho atmosphoic fiom the teiniieiatuic at the 
earth’s surface; and likewise toeoinpiilo the liciglit of a column 
of air, from having given the tcinpeiatiiies at its exticinities. To 
find the rate, vve must have rceouisc to expeiimenrs. lJut a very 
.slight attempt to determine this quantity is siilheirnt to show tlia’t 
it is extremely variable, even in circumstances in wliieh it is im- 
pos.siblc to discern any npnarent difference. In .‘KS measurements 
iccorded by Kainond, made in circunibtanees vewy various, from 
obbervations free from the .suspicion of great errors and Icadiii"' 
Vol. 5S. No. 279. Juftf 11’21. D ro 
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ti* icMilli <jnl1 Lioiilly oxucr, the quicKcil (ken m. «>t k at 
tlie rate of 61 fatliniu'-, <nul the slo\ve''t, a! the* iat<' of lo(j f.i- 
thoiti*!, to a cciitesini.il (iogree. Tlie mean rate dediieed from all 
the 38 ob'icivalioiis is nhiiost exactly 90 fathoms; and we .see 
that the e'^reiiieb aio dllTciont funu the mean (|iKUitit}, not by 
ri Miiall part of it, hut b\ a half. Noa, as w(* cannot doubt that 
the principle which distiibiites the dilfeienec of tcnipeiatuirs 
ctiually tinongh the whole height of the cohinin is nearly true, 
oi* must infer that the i.ite of deertnse depends in a great nn*a- 
Mue upon eneninstanees pecnliai to each piiiticnlar ease, la 
t':is lespett causo'. seem to opeialc, which ili»‘ obsor\cr Is not 
only in:able lo a))pieciate, but even of the existence of which lie 
I: Is no indicatioii'i. Vei \ hi tie eonfidcnee can tlicrcfoie be placed 
in ttinpeiaiines at ditleieiit heights in the aluiusphcre,estiuiutcd 
hy the lalc ol tl'i decioasc oi heat; allhoiigh the exactness of 
baior.ietrieal nicasuicinents is ni/l by this means aflectcd, tlu' 
beat ''f I'lie coiuinn of aii being nlway'i determined by the tein- 
p.'iaruies aiMially oliseixed at its extremities. 

I'eihaps \\c may find, in tlic nature of the instiiimcnt with 
V, 'lie!' tile 111 .it is niL.isined, some reason for the inegul.ir devia- 
tioie- oi tbc oiiseiser) tomperatines ot the ulmo'-piieie trom any 
flienrotical law. The tiieimornetcr ineasuies the temperature' 
Oi'.K (d such IkxIics as aic in immediate eunlael with it. Local 
tiiei'ii'^niiiit'., imjiO'Stlile lo be appreciated, may thcrefoic so 
niu( h affect a rliemiomctei placed at the (.xtrcnnlv of a column 
<>i air, as to m.^ive it indicate a tcmpciatiire veiy different finiii 
w'li *t wt iild take pl.'u : at a medium, and when all the causes that 
itiil:".:iee tin* piopag.e.io;i oi heal tliiungh it" whole length, have 
pifKlnci'd tlieir diK'».l)ect. In this niaiinei the "h'orved may dl- 
veige fioin the line tciapcratine hy a eiiuenl ot air in which the 
the:inoiin t(r is pii.eid: by the lellcetioii ol tin* sun's lays fioie 
the Ucighbomiiig objc-i v ; by evaporation and the radiation i.i 
licat dcpcridiiL i pep ibc oatine of tlie soil in tbc \icinity, and by 
oMicr cause'. 

The rate ol tl;c de« i -rise ol heat dMliieed fiom the .ibovc-nicn'- 
tioiH'd ol 'iv:itio!is of ilamoihl; that is, 90 i..tlioms to a cen¬ 
tesimal ikgiec, or 100 yaub tonne degic"of Faliieiiheit; seems 
to ht the ipMP.tily mo t gciicialiy ado|'.tod. J’y means of thi*i 
proportion,rlie f<Miipi'iatuu"i tha' picvailat given altitudes hi the 
atmospheie aie soiiietime-f detoriiiined with gieal precision, al- 
thougli in oilier cases ihe calculation is wide oi ilie truth. Thus, 
taking the g* .‘at luight «»f 381/ fathoms ascended by Gay-Lnssai 
in a hallooii, the difference of tciiipcraluie, at the lute of 90 fa¬ 
thoms to a dig.ee, will he found 12'* f, which is a near upproxi- 
niat'ou lo 40'’'.‘>, the nhseived ipiantily. On the other hand, il 
w’c upniv the same rule to the cxticmc cases in the Tabic of Ka- 

mund. 
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inoiid, wc slntl obtain rrsalls t|uile rrronroii'* aiul iinsulMaxtorv. 
The decicase of in tin* atMin j;hf|p, :i*i di tcrmlin'd by the 
ascent of ballooii<«,sc ein'-j to billow a ‘.lower late th;jn in tht ea'ieot' 
.iltitudcb on the oaith’s fuiluec. Theie can he no donlxl that this 
in.inner of cxjjfiiincnting i*. lice fioui n.aii\ can .f.. of iMC^nhiiity 

which teriestiial observetioiiii aic Mibjcct.* Wc iiiij;hl thi’iefore 
liopc that by this means much li^ht would be ihwn.u on the 
dalioii of heat in the aluiosphcri. ; but a snlheieiit n>niiiicr of 
.iccuratc experiments are vvantinii; to c l.iblish a eondnooii in 
which confidetue can lie placed. In the < ■^c o! the a'.ccnt of 
(iay-Lussae, we obtain a i.:te ofiir.i.-iv !/."> t.nlioiii. !.■ .t eenlCii- 
iiial degree, wliieh is not cMiemely diticKMC hoin the mean lo'iiid 
by tcrrestiial altitudes. 

If vve could ahstiaet fiom the n/iny and ])ou(iiid eaii'Cr, l,y 
which the iiatuiU and i'’';iilai piiipag.it.on (if heat ni ll'e atmo¬ 
sphere is coiitiinialiy d^tinbcd, time is no donhl :init the tem¬ 
perature would decicaM* iicaily in the raiac p.opoitioti tiiat tliC 
height incieases. liut this must not he und«.rstoud in a sense 
strictly htci.'d and inatheniaticnl. li v.e c.iuceive the height of 
a column of ait to be divided into poi'ioM'. coMi-poM’bug to tlie 
.same given ditfercnce of teiiipciatiiU', it i-. iniich mo: e probable 
that these poitions will foim a pto;;::.s'iIon incic^i.i.i^ Oi dc- 
creasing slowly, than th:itthe\ will con'-titiite a serii i o: {leifcitiy 
equal inerements. Sueli hoivevci me the anonialios littcnding 
observations of tlic teiupeiature of the aUiiusplK'ic, tli.'it it r. cs.- 
tremciy difficult to dcteiiinnc l>) cxpoiiincnt, whcthci tlio in at 
decreases in a Ics^ or nicatcr i.itio (h.in the hcii'iit iimease'-. 

u. I? 

Accordingly the opinions of philosoplms oii this point an divided. 
The late Prufessoi I'lavhiii, in his Oiitlinci of NaluKil Piiiiosoidiy, 
supposes that the iiiciemcnt of altitude luccssai) lor dcpiissiiig 
the theiinoinctei one dcgire, is a (luantil) continually increasing 
as we ascend iiighcr. lint the eontiary opinion, that the heat 
decreases inoic rapidly than the height inereascs. is moic ge¬ 
nerally pievalent; and it seems to deserve the picfciciKc, i>e- 
canse it is adopted by those plnlosophers, siieli ns Jlinnbohit and 
Hiinioud, who h.ive iiioic p.iitu'ulailv diiecled tiicii .vltuitiun to 
this research. 

We may draw fiom the theory of the astioiiomieal reft actions 
an argument in favour of the conclusion, that tlic heat of the at¬ 
mosphere decreases in a gicater ratio than ihe height inerca'ics. 
It has hitherto been found to be imposbible to leconcilc tiie hnii- 
zniital refraction of tlie stais with the uctnul laie of the decieasc 
of heat in the atmospheie. If wc adopt the hi'v oi a unilbini 
decrease of tcinpcratiire, and take the late at !U) lathoins to ti 
eentcsimal degree as loiiiid by experiment, the lioiizoiital refiac¬ 
tion thence dctcriiiincd will exceed the true quantity h} about a 

D 2 minute 
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niijiiitt 4.fa ilcqirf, fii oulri to rPc<jnoiIt* the thcoiy uith astro- 
iKM'iic.il tile elevation tor one dojniee of depicvsioii 

o: llii> tlicniioineter must be diiniiiisbed by a fiftli pait, oriatlier 
i:<oie. It, instead of a unitbrin decrease of tcinpeiatuie, we su}i- 
« that llic iiieieniciitb of altituiic for one degicc of diftprcncc 
of [•■in|;ri:itiiie toiin an incicasing piogiession, the eiior ut the 
hoii/.ont il lelinetion will be gieater than before ; and, in ordci to 
toiiect It, the initial rate ol the ducieasc of heat must be made 
sill) iiioif lapid than in the foiinei supposition. On the other 
* .iinl, ir we ailopt the opposite law, and suppose that the incie- 
meiiti of altitude lor one dcgice of the theimoinLter, form a seiies 
f! <leereasni;; (jiiantities, the horiiiontal retiaction wii! be less than 
li uoiild he it the initial rate of the dceieasc of heat eontinued 
l'ionies‘.i\ej\ uiiitoiin. 'rims, while the two first laws arc con- 
tiaiv to experienee, it may be possible, i)]| making the variation 
oj temperatuie aecoiding to the last supposition sulhcicntly lapid, 
sf« to eoiicet the extess ot letiaction arising tioni the actual de- 
eiease of heat at the eiiith’s siiifaei', as ciitiiely to leeoneilc the 
tlieoiy wiih oh^onatioii. We are indeed in possussion of no so- 
liition ot the piohkin of the atniospheiieal retiaction« that pro¬ 
ceeds upon the supposition nieiitioiieii; hut, in the present state 
ot oni knowledi,e, ihc aigiinient is not less coiiciusivo in favour 
ol the law, that the heat of the atniosphcic decicascs in a greater 
lalio than ilie liemht iiifTe.i^es, 

Ibofcssor Leslie, of Kdinhu'gh. has given a precise and matbe- 
mulica! theory ol the vaiiatioii ot heat iii the atniospheie. If I 
denote the height o> (he meiciii) in a barometer at the lower of 
two .Gallons, and p ilie like height at the uppci one; then, t be- 
inc the dilleic.icc ot tcnipcintuio in i ciitcsiiiial degrees, we have 
the I elation lx Iwtcn the ijiiaiiLities, \i/. 



ThL foiniiila was liiit piihlishcd in ISll, in the notc«i to the 
second editio.i ot the authni^ (ieonietiy, p. ‘llM. In the article 
C/.iMAPK in the ^uppleinent to the Em ijchpti'dia Uritanmca^ 
it appeal' in a foiin somewhat diifeieiit, the latio of the densities 
ut the exticmities ot the ckwatxMi, being substiliited for that of 
the baiometiieal pi(">sm'cs. Stiietly speaking, the tw‘o ratios arc 
not eipuvalcnt; heeausc at tiie .op ot the cohiiiin the ternpera- 
tiiic is always less than it is at the bottom, and the density of a 
mass of air depends both on the picssuie and the temperature; 
but, as 111 all the e\niii}>les adduced in the aiticlc Climatk, the 
density is e<>timated by the piessuic alone, it seems to have been 
the authoi's iiiteiition to nial&c no distinction between the tw'o 
fuiniulijc. 


However 
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'TO (if TJraf in the j4tnimf)ficre. 

, i>’y \M* «i.i> llie and sagacity 

' jM lilt cNjJtiiiiu’iJt.il invosrijratiini ot tiu' fi-rmiilu, it 
,nM\ to a'C'fitaiii, frniii tii it pincc‘is alone, the 

e ni’ iiinluliiiri. that oii'^iit lo hr , .aeeil :m its ajciJiar\. The 
eiifini'.si.iri ■ «• the t’\|»sfiiineii.. nsc Mn*h .is to iiiahr ii 

nioie wo'.tl iliil tliat the anlhor h.is lieen ahle to duinee frorj 
■ lioin a icsult at all conloi n ihh' in ii.'tiire, tlaiii one of a (loiibi- 
/i.l ch.nacrti onh, and leijini'in^ to he (Miihimecl hy eoinpaii: , 
'I i\ith aetii.il ohsenatioii. The deeision to vvhith Mich aeon,. 
o.ai'On has led soonis to he this; that the foiiinila is pretty a* - 
I’uiate foi small elevation's, hnr that, in the ease ol t^neatei, it 
determines the diifcieiiLe of teinpeiatine consuJiinhlt above tl;'^ 
tiiith. It agrees with ohseiiati.ni .it tie* rMitli's smf,u-o ; hut. .i> 
ac ascend in the atuiospluu . it makes the ineienieiits of altitude 

• oiicspondm^ to a j^iieii difl'eicnee oi tenijn'ratinc deetraso too 

• ivdtly. 

On account of the gieat simjdicilt of il-e foiimila, it ivoiild Le 
'•ery useful m many lescaiehcs, if its claim to aci macy were e.^’a- 
hlUhed in a satisfactory manner. It would, liii instance, sujij'iv 
a dcsideiatnni in the jirohlem of the. ttnios|)i>eiuMl icfi actions, 
for winch purpose indeed it has alicadv iwen applied. Ilasin;:. 
eiitcitamed the idea of compaiiti^ it with the eommon method 
of ('.liciilarmg hei^^hts bv the huroructer, 1 hnii that li\ ihui means 
II eiitoiioii may he ohtumed that will cn.iblc u.s to loim a coiici' 
opinion on the point iii ipiestion. 

I'.sing the same leiteis as lieloie to denote the harometiicaf 
piessurc.s at the botloiii and top of a culiiniii of aii, the height of 
'\hi(‘h in fathoms is cipial to a'; and neglecting the collection 
lepending on tempeiatiiio as unncce.ssaiy in the picseiit iiupiny, 
we get by the usual lule, 

10000 X log. — .c ‘. 

In tins formula the logarithms nic of the eomiiir.n soit; and, 
is the ii-.iio of the coiiiiiion to the Inpeibohc logarithms is that 

of l.'il.’J to 10000 , we have lOtKH) x log. ^ = 4343 x h\p, 
log, -|-j whcrei'ne, 


ll\p. log. ^ = 

For the sake of aliridging, put «= -—jr; then, c being the 
lasc of the hyperbolic logarithms; we icuilily get these crpiationsj 

M/.. 


" Piofcssoi Playfau's Outlines, .'ill, p JIT, vol. i. 
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= 2 'tx X 1 1 -i- -- '^c. 

II ■ f •» 

W iillo'.v !M) fathdins ot nititculc to c\oiy cciito.imal dcji^ici- 
ill of tomperatui’o, which is the rate adopted by IV/- 

I- Mil lii'slic himself, ue ha’ll* u =-r !U) x f} wherefore, 

- t - ISO.H/ A J I -p X {m.aty + &c. 

Ihil iSO'i \\ r. *0111 = nearly 3 and !)0a= *0207 

m t J J 

lu'iili; and heiKC, 

M» I • ' 

*-■* t [. — r) ^ JI + *7 >‘ 

\hm, f'lU small dinTtMeiiccs of temperature, the seiics on the 
M<:li1-hand .side may he considered us equal to unit, and then 

^iliii h is no other than Iholc-sor Lc'^lic’s foi inula. The accuracy 
of the Piofessoi’s theorv is thercfoie confnnied for inodciatc do- 
iatioiis: but then it is piovod to bo c(|uivalont in such cases to 
the inoie simple law o( a nuiiorm deeieasi ol heat, the only dif- 
fcienee hein^, that the haioinotiical prcssnicit aio used instead of 
the altitudes to which they belong. In the cai'C of gieat altitudes, 
and t'onsidoiable dillcM'iiLos ul tcin|)t‘r<iiure, the soiios will he no 
longer cciual to unit, and the foiinula will di\oigc from the thcoiy 
of baiouiotiicid incusurcnKiits. 'f'hus ni (jax-Liisbae’s a&ceut, £ 
being about the difloicnco ol the two methods will be about 
4** or fr", oi a tenth of the wh de, the Iholesbor’s forniiilu being 
farther fioin the iiiilh. In leahi) the diffoiencc will be greater, 
because it is augmented by the (.onection for temperature in the 
baiomctiicul formula, whi'’h has been neglected in the foregoing 
investigation. It would he easy to supply this defect, but it ap¬ 
pears hardly necessary. It has been sulhciently proved, that lor 
model ate elevations riofessni Lcslic\s forinula is cijuhalcnt to the 
law of a uiiifoitii deciea'c ol heat, and that in gical altitudes 

it 
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it, h equally at vaiianoc with ob&civ'atio* mil the theory of ba- 
t'umctricai i)iou<:uiemeiits. 

It is extremely probable that, in regard t'> the astronomical re¬ 
fractions, Profcwoi Leslie’s formula will he round to be equivalent 
to the law of a iinifoim giadutioii of tempcratuie m the almo. 
sphere, the rate at which tin heat doeieases depending ii|)on the 
constant eociheient. If this conjecture siinU tii>n out to he just, 
it miisi; be aJIowed that the inmiiliicine of the r«i:innla can have 
no other eileet than to lead oil' ilie nttontion Ijom tiie due 
'■iples and the real d'Oieiiltics of the prohleni. 

.filly fi. I'^-l .1. Ivouv". 

N. B. The leaders of the Philosuphical M.igayine .ne desired 
to read sin. A for w'li. in the loimul i at p. -lOG of the lust Niini- 
t>er. 


V, On the black Rcle mvcosuni oj the Innif a Defence 

against the sitachiug Ij/fetf of the Sun's Rays. Ry Sic 
EvidiAiiu lloAii', Hart. F.R.S.'* 

To asceitain the use of the hlaeU eulom* of the rcle niucosiini in 
the Negro, has occupied the .iltcntion of inuny plnsiologists; 
and 1 confess that thh subject formed the fii*>t imestimation in 
vhich 1 ever engaged. Friiitlena, indeed, were my attempts; and 
'.vhen 1 learnt that black .'^infaccH absoibed heat, and laiscd the 
ti mperatiire several degices beyond aii} others, 1 gave the mattei 
:ip in despair. Two ^eals ago iny attention was again called to 
tins inquiiy, upon henig told hv our late evcelient Ihesident, that 
a silver fish, iu a pond at fspiing (ho\c, dining a very hot snm- 
iiiiT, immediately afiei some tices bv which the pond was shaded 
weic cut down, was so iniich e.vposeii to the sun's isus as to liavt 
(ts hack scon.bed, tliesinlace |)uttnig on llie same appearnnee as 
after a bum, and lising above the sc.iles of the sui rounding skin. 
1 saw the fisfi .seieial tinie^, and directions were given to send it 
to me uhen it died ; but 1 was not so fortuiiatc as to receive it. 

Tlu» cxtiaoulinaiy ciicumstiince hiouglit to mv lecolleetion 
one not less so. in crossing the Tropic ii. Apnl l/Sl, at twelve 
o'clock at noon, in a voyage to the ^^'csl Indies, I had fallen 
asleep upon deck, Iving upon my hack, having a thin linen pair 
of trowsers ou, and 1 had not slept hall an houi, when 1 was 
awakened by the bustle attending the demand of forfeits <»]i eioss- 
iiig the Line, and found the inside of tlic uiipei |)di'l of both thighs 
'coi'ched, the effects of which have ne\ci gone off: hut till now 
1 could not imagine how it happened, always siuspeeting it to be 

J'ion. till. Tiaiisacliouii of the Koynl Soeioly foi ISJl. I’liit 1. 

the 



.‘12 O.t iff llrf'k rcle mi/coium rtf'the Nenro. 

t!i(’ fiTu t of ihf iHtPh of liiM-Lt*.; but I iiivei satisiicil njrji* 

that 

Tlxc illiit of thf mi::*'* iipo'i rlio fi.b uihIjCi wrUt, Is'il nu- 
to tfio liiiMmo <>i livli! tUKi iK'iit t'5 in* ific c.iusi* of this 

sC(>i(.lr.ii,>; cfb’Ct 

'I'o li'.L* tii.tli of till'opiuioDj I made the foricmiiiii 

c\j)i‘i miriifN. 

1, -Ii: .\uni:st 1S‘20, ! "'.luAcd the btiik of my liami t » 
the saa <ii i/., ne *>'( lock, witli :• i!i' linoinetei aUaciud to il, im- 
0 * 1..1 tia .lOioM' ■ heiiu; |)l.ic>’d iij>()n ii table, willi tlie saiiic es- 
'i !..iu t.ii my li.aid '<lood al 1''.)', the olla.! at Iti 

l.'i N :.i -I 'i"! :o■^e,alMl eo-';ul.iIi!e !}m|ili w.is e\ii I'ul, wbuh 

bee. .III.- -..' ..ii'.u M.nlei m* i\'.‘; tin* p.uii was vciy scweie. 

/u/i. V - - I e-.posed m\ f.iee, m\ eyelids, and the buck of my 
iMiid to .. '! 1 he.itcd to i'JO'*- m a few mmiites ihcv beeanic 
{.uiif.i’j .ii.d wlieii the heat was faitlici iiictea^rd, I could not 
ijoai li. 

—I e',post d the hacks of my iv\o handj. to the smi’s >.’> , 
vilh a tiieimoiiii'tei' upon e.ieh; the ouu haml w.ns iiti. i<.''ieii , 
(he othei had u io\eiiM^ of blael. tlolh, undir wlm h the h'llf of 
the tiifimometei was pl.teed. Allei leu miiitite.s, the decree )i 
lieat til h theimoiiictei w.as niaikctl, and the appeaianee or 
• he .skin r«„iimiicil. Th’s was icpeatcd at three dilTeicnt limes. 
The 

1st time the theimoinuter under the eltith fll", the o’tKei ' 


2d time .. !)1 .. .. ffl 

*1(1 lime .IOC) .. .. ffS 


In cveiy otic of these tiials the ^kill was >c(>iched that was nn- 
« uvcicd ; the other h.itl not suffcitvi in tlie slightest degiee; thcie 
was no appeaianee of peis|)ualioii on CMtliri hand. 

/jtp. 1.— The baek of a Negro’s hand was exposed to the am 
with a thoiiMomctoi upon it, winch stood at 100'; al tiie end <>i 
tun minutcK the &kni hud not snffcied n> the least. 

fJjt'//. .J.—Dming the eclipse of the ‘iin on .Septcmbci 7, iJ^’iO, 
I esposed the back of my hand to the nws coiiccntiated by a 
duiiblc lens of htdf an inch focus, at ihiee difleient priiu(1> of the 
nhpsc. When the ^‘at to a ihcimomelei was 7a", that is hoin 
d7 to .'>7 minutes ^ast one o’clucjt, the eoiieentratcd iay.s felt 
warm, hut gu\e'^ pain, a'.thon^Ii applied foi ten minutes. 

When the hc^ to a thcimomeiei was 70', that is at 1.5 mi- 
nntes jiast twab’elucks the (uiicciittate<l lays in loiiniiiimte&gave 
pam; m fWc minutes biistcicd the skm, and pioduccd dots of 
congulablc lymph, which hecame v.wculai under the eye. 

When the ho»t lo a thcrmometci was S2'', that is at h.df ]}.i't 
two o’clock, the cimcentiated rays in thiee minute-* g'lu p.iiii; 
in font, the part was bhstcicd, and the pain could not iongei be 
enduicd. Jbt/i, 





lt‘WEi a Dffi ”fi ihe Swi\ licys, ,‘>3 

?>/!>. ^i.— S« ,»tt‘mlj('i S, Is?*', at oIlvoij oVIock, thr heat in 
the ‘un 90 ’; the eoiimitra'C'l lius n]){)tierl to my iMked aim 
|)iu(]iK-ci} a \t*sidL*, Tnis e* jUMimi'iit v\as reiUMtcil wIhmi the 
heat was , auil iii seven imiiute't a blister foiiimd on the unii. 

f'tpt 7- —Sejite nber !)th, eleseii >/eliHiv, the iheinioiiieter lu 
the Mill at 90“. The eonceiif iti'd ia\s apjibed tu a pieee ot black 
krr«cvrneie doth, made tight louiid iiiy mm foi l.i mmiiles, ga\e 
x.o real pain, and iel*' no impirsMoii wli.itovoi on the'•km, 
tlioii:>h the nap of the ilotli hud been di‘>>tt‘4)y'd. * 

This c\peiimeiit was repeated with nhiie kt'is(’\meie, the iicat 
it Ml’; 111 ]•) nimiiles a bhstei foimed. 

Rejiealed with lush linen, tlin tlieiiiionieler <Sli''. In 15 ini- 
Mites .1 blister uas foimed, and (o.igiil.ible lymjili llnoviii uin, 
v.Indi iiad heiome sasenkn. 

Thu same expeinnent v<’.is iimle with a white liaiidkeiehiiT 
'fMiso upon the hand, the heat bb'’. In )•> iijiniites an niflani- 
ni.itor\ hlu'>h was pioduced o^(‘l .i sinkicc of S(.\t'ial inches es- 
: lit, wiiii-h almost immeciiateiy (h<^apponicd on witliuiav\ing the 
i .md fioin the sim’s lays. 

Cip S.—Septnnhei T^tli. 'I’he sun's heat at noon *<." 1 '. The 
■‘oncentiated ra\s applied to the li i-k of llie hand of a Negro 
t'oin (nenadii, for I.) iinnute-, piodiuid no Visible efiect; at the 
f'rst moment he felt a stab going mu aids, bin th.it went ufT, and 
ifloi wards he had no pain. 

Fioiii the>c cxpciimeiits, it Is evident th.at the power of the 
'.in's rays to scoich the skin of imiin.als is destiou'd when ap- 
pi.cd to .1 black surface, alllioiigb the alr.olute I eat, in coiisc- 
tjUeiif‘e of the ahioiptioii of the ia\s, i- gie.iteM, 

The wime uise piovidence winch has given so CAtraoidiiiaiy a 
piovisioii to the Negio for the lictcncc ol hi' skni, while living 
Williiii the liopicsjirts i stend.’d it to the bottom of the eve, which 
olheiwise would siifJci in a gieatei 01 loss digiec when e\|)osed 
to stioiig light; the loliii-i, iie.m its tiaiispaieiicv, allowing it to 
iiii s ilnoiigh uillioiit injiiiv. 

'I hat the iiigriiiii pMnientiim is not neccssaiv foi vision, hut 
' illy provided as a ddeiue .igani't stiong ligiit, is pioiod bv its 
odngdaikci 111 the Ncgio tli.iii the Kuiopeaii, and hemg of a 
ngliter colour in fair pv'ople ih.m in daik, and Iheietore lightest 
I'l those countries finthest leiiioved fioin the effects of the sun. 

In the monkey it is daik, and m all uniniHls tint look up* 
wards. 

In all birds exposed to the sun’s ia\s the niginni jiigincnttiin 
I- black. Ill fishes, the basking slunk, which lies upon the sni- 
ii-.cc of the ocean, has a ingrniii pigmentum. The turbot and 
'k.ite, which lie upon bunks of sand in shallow water, have ni> 
gintn pigmcntiim. 

Vol. oS. No. 279 . Jufy KS21. C 
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:ii Oa Ihii annular Lilipic oj the Sun 

III all run.iiKiting animals and birds of picy, there is a lucid 
tapcluui at the bottom ot the e\e. 

The owl, th.it nevei sees tlio -sun, has no iiif^inin pi^inentum. 

The iiiiukaiei has the bottom ot the eve lueiil as qiuelvsilvcr. 

The coup de met with in the West Indies, the elFeets 

Ilf whuli I have seen, I attiihute to the scoichiiig etlcct ol the 
hull's i.'i)s upon the si .dp. 

The kgv]itiau ophrli.diiii.i I consider to be the cITcLt of the 
anil’s rn\s, and the ;;la'e ot lelleeted light. 

1 'i.m slat d l!ie laet of tl:e seonhing power of the sun’s rajs 
beine, ilestinje.l \*hen they aie applied to black -inraies, hut base 
rot gone tuither, .‘•■ir Ilnui)>lnv Paiy, to whom I s;. 'vved these 
• 5 '**.Tvaliiuis, mnnediateh c'.jjianwd it. Ib's.dd rhoiadiant heat 
111 the Mill’s lavs was ah->oih(d by l!ie blae’v Miii’ace, and vni- 
siitid iiiLo si-n.sihle lieat. 


VI. Oil tKo (ivvulIt l.ihjisp of the Sun winch irilf hiippm (hi 
the o/ ■!/'/// brtiiij iii" ptirtipal Ilisnlf^ of Cnl~ 

tilltfnni\Jot Uituiwu h and Ldinbiitgli. Ly J\lt. 

Aliciilei*n, M u la, 

Sir, -- JLiik gieat sol.n eclipse of Aiml I, 17lil, after four 
Chuldtun period^, will rctuiii ig.nn on I’u* l.ith ol May iKi'id. 
It will then he veiy great to all Kuiope, and in Cheat Btitain it 
will be oioie inleiesinig t'.an aiij that has hiipi'ened tince 179^, 
as iiKo than any tliiit will happen heioie il. Jake tliu eclipse of 
179.‘», it will he aiiiiiil i in Seotl.and, but not at (iiecir.vicli. 

Tile caleiilation ot the genei.il ellipse, the tuiek of the ecntial 
path ot the aniMilns. its houiid.ines and extent, 1 shall resene 
foi a Inl'.iiL, eDiniiinnieation. In the mean time, I send you the 
elements Im piojietion and calcnlation, as also (he lesnllsof tlic 
princip.d steps ol i"di‘nbitioiis toi (neeuwieh ami Jalii.huigli, 

I once inkr.ih'd in si nd jon the I'aleiiLitions at largt, hut all«*r 
(olh'< tnr.' (lie wo de pioi f's into a rpiaito inainiseiipt, 1 find that 
it cuuhl no be con\enientl\ punted in oitaio. 

In ni.ikii.g a pioj elion ol ihiseeiipse toi any particular place, 
it will he t.iiiiid ihat tii»> tunes and digits erhosed iiiiay be detcr- 
innied with :dmost as gicat aecina'-y as tlie method ot projection 
mlmils ot; the path ot the moon, and those of tlie parallels of 
hititiide, hill i; iicailj |)aiallcl to one another about the time of 
•pealest oliscniation ; w'lieiea.s in that of Septembci lust, they 
foimed neaily the gie.itcst angle possible. 

'I'he lollowiiig clcim nis aio obtained Irom the Solar Tables of 
Oeb.mhic, and the Jiiinai Tables both of Ijinckhault and Ihng. 
In iMiciiIatmg tor (neciivvicii uiiil Edinbuigh, I lime nvcil 'he 
Tables ot Baickhuidt. r>i(> 
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u lin k will happen on the \:}lk of'May 183fi. 
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in On the annular f.t bpse (J ihe Sun 

From the prcccrling Element'?, as calculated from the Tables 
ot Delitnibre atid liiiickliaidt, the fuilowiiig data are obtaiiiL'd 


Apparent tune ^ ‘ , 

‘ * in lonir. 

0 lb 41*2201 30 .V)l l"* 2>0:. 53 42 14,34 

0 40 41,212 30 3,10 15 1,5S 53 57 17,145 

1 10 41,l!»S 30 1,11 15 0,705 51 12 18,725 

1 40 41,181 30 0,30 15 0,18 54 27 19,43 

Lonj. 2 10 41,17 30 0,01 15 0,1M)5 54 42 19,61 

2 40 41,150 29 59.00 14 59,83 51 57 19,44 

3 10 41,112 29 5S.61 14 59,305 55 12 18,745 

3 40 41,128 29 50,80 1 14 58,43 55 27 17,175 

4 10 41.114 29 51,41 14 57,205 55 42 I4,3S 

1 40 11,1 29 51,20 14 55,03 55 57 10,01 

5 10 41,0811 29 47,11 14 53,705 56 12 3,715 


j J's hoi mot hj s ' h(.i mot 
I in loiiir. I in long i 


longitude. 


3 40 41,128; 29 50,86 

4 10 41.114 29 51,41 

1 40 11,1 29 51,20 

5 10 41,0811 29 47,11 


Appaient riitic 


1 /'’s Inn mol. J's 4 hor. mot.l 


0 10 41.220 2 17,44 

0 10 41,212 2 47,02 

1 10 41,19s 2 40,72 

1 40 II.ISI 2 46,51 

Cnni. 2 10 41,17 2 46,4S 

2 40 41,156 2 46,42 

3 10 41,142 2 46,24 

3 40 11,128 2 45,94 

4 10 41,111 2 45,52 

4 40 11,1 2 44,98 

5 10 11,0% 2 4 4,32 


in lat 
* u 

1 23,72 
1 23,51 
1 23,36 
1 23,27 
1 23,24 
I 23,21 
1 23,12 
I 22,97 
1 22,76 
I 22,49 
I 22,16 


Aiip.iient ’i"'*'. 

'* ■/ 

0 10 11,220 

0 10 41,212 
1 10 4I,I9S 

1 ]') 11,184 
.J. 2 10 11,17 

2 10 li,1^0 

3 10 41,142 
3 40 41,128 
! 10 11,114 
1 40 !l,l 

5 10 41,086 


t^i'iA Inngitiuie. 


5 4 37 30,71 
54 38 42,935 
51 39 ,55,10 
54 11 7,385 
! 54 12 19,Cl 
: 5 4 43 31,835 
■ 54 44 1,06 

: 54 45 56,285 
I 54 47 8,51 
' 5 i 48 20,735 
! 54 49 32,90 


“Mm > half h«url\ ii.utiun in longitude, 

ill /ll. 


t. . 1 ' S 

latitude. 

20 7^63 

21 31,35 

22 54,86 

24 18,22 

25 41,49 
27 4,7 
2S 27,82 
29 50,79 

31 13,.>5 

32 36,04 

33 58,2 

Sun s .U 

52 " 15 37,42 
52 10 51,18 
52 18 5,51 
52 19 19,0 
52 20 33,06 
52 21 47,72 
52 23 1,78 
52 24 15,84 
52 25 29,9 
52 26 43,96 
52 27 58,02 

. r 12 , 2 ::. 

1 1 i .06 


• « 


• I 



w hich will hfipptn oh the lo/A "hloy 183(1. 37 


In procuring the preceding table of general t/tf/o, I have nued 
the inethod given by Piole'.sor Vince in bib Abtiunnmy, vol. iii. 
p. .)2, («» finding tile hoiaiv niotioiio ni longituih' and latitude, 
bi'foro and attci the time tor which tl;j places aie calculated. 
Ml. Viiicc reinaiks that Ihi-^ method is not perfectly correct, but 
sulhcienily so lor the KmgC'l ellipse. I am inclined to think it 
far liom probable, that in any case, even when the moon ib in 
her peiigec, the half houilj change of hci motion can vary in loin 
liours iifthe latm of 3, ai 7, In the example given' by Mi. 
Vnice, the equation of the second order in longitiifle is l"-24; 
liom which, ajipljiiig the aiithmcticil piogicssion, we find that 
tin* hinaiy inotioii at two hours pieceding, is nici eased by 1 T'-Kj, 
and, at two hoins following, diminished by the same qiiantitv. 
No\v, suppose the instant for which the places aic calculated 
fioni the table*-, to he an oiii before the moon is in perigee j the 
hdiaiY motion will in tins case inciease for the fiist honi which 
follows, and then, Inning ariivcd at its in.iximmn, it will bcgi.i 
to dcciease. In siicii a case, therefoie, 1 am at a loss to see how 
Mic above method could hold good. 

1 have been induced to sola it tlie attcntioii of youi valuable 
ct)iu\spondeiits to tins point, bom a hope lliai some of them will 
have the goodness to give, thiough the mcdmni of your Maga> 
Vine, some easy, and at the s.imc time inoie aeeuiate method of 
apjjlv'ing the equation of the second oidei, both in longitude and 
l.itiiiidc. 

The following table exhibits the results of iln* principal steps 
of llie calculations hr Cireenwuh and Edinburgh. The times 
Mtaikcdou the tops of the columiib aic the iiistauts assumed. 


I'lit; line mai Led 0) 

. .A 

-j) 

--L 

-H 

.. II 

-N 

-P 



-- 111 


-i* 

‘iinud. wlicic ~ 


contains the Sun’s loiigituile. 

. — 1 tlic Sun’s right ascension. 

- - the Moon’s ti uc longitude. 

-the Moon’s true latitude. 

-the light a*ceii'-ion of the meiidj’ac, 

-the altitude of llic iioiiagcsimal. 

-the hiiigitilde of the nnnagcsimul. 

-the pat.ill.is in longitude. 

-- the pai allfix in latitude. , 

-the .i)fpar. difr. of long, of-the G 

and j). 

— the Moon's appaient latitude. 

-the Moon's apparent scinidianictcr. 

-the ]Muoir.s apparent mofion in til)'' 

of time. 

- - — the CHOIS from the instants js- 

.s’lous the iii'-t, tth) caily, and -f- too l.iie. 
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whith will hnf)ppn oil the \7'>lh of M(iy 






















K* lirmarks on Mr, Cla'tn iu (he Itaeul 'ton 

s 

The other results may iic»/ be rcrwlily obtained, and in one 
slew they arc a-t follows, opporint lime: 


At GRlFN a p u 


The oclip-so begins at 
(Jie .siC't obseuration, 
Ap]iarent LDiijiinction, 


T'SI' 12",37 P.M. 
3 22 41,10 
:i 23 ;i(i,(i7 


iMi'l of t1u“ eflij'se,.4 4.'> f),3(i 

Oigtls eclip'ed at gicate^t obsciiiation, 10*'28 ri8,4.'3 
OP r|u‘ iioiili p.iit (if the sun's disc. 

The moon will make Mie fust impression on tie sun’i disc at 
131“ 30* liuni liis vertex on the light hand. 


At ElMMIt RI.It 




'I’l.e e.’lip,c liLgin'. .it . 

!' 

.i’> 

*% (>• I M 

i'e>;iiini>' , '<1 the am.uibis, . 

1 s 

■ t 


r 

AppaienL iodJuiK tion, . 

oi till* ai.'iiili! •, . 

• « 

•> 

31J/ 

3 

1 

■ II 

■10,1 -> 

'i.d oi ilie ceiip'-e, . 

1 

23 

1 « •• «s 

ili. 


Pie'ts ei hp'tod dmm,!; lIiR •mmilu^. .. Il"ii3 2<h’'/ 
Hic.idth ul the anmilus on tin* sun's noiMi limb, I lM,o'} 

- ---on the Min’s sduIIi limb, U.'l,! 1 

Propoition of the Min'b disc obseuied duinig ihu 

annulus. 

The moon will make the lirst impression on the sun’s di-e it 
132^ 22' fiom his 'eiti'X on the light hand. 

As [ am anxious te detcimiiie the errei of the As|ioiioUi»..Jil 
r.d/!e-» hv iiMMiis of I be ob.eisalioiis made on the late solai 
V iip'e, I should be much oblign* to \«ni, oi l)i. Ibniiey, to enm- 
mimieate, througli sour Maga/.ine, the latitude and longitude of 
Di. lluiiiey’s Obseiv.itory at (lospoit. 

I am,'leai mi, joins lesptxtliillv, 

1‘i Dr.TlJlofh. (ikO. IXNJ'S. 


Vli. Ixi.nifiks ON Ml. llinni i*'-. Clnini to thr InrmUunoJ u licit' 
Method of Jctfi Nnmri r the ^.ntUude. 

A liilipliiiiirli, Jiii’i'S, ISLM 

T’lii,— x\s an aitiele hj Mi.Ki'.vaid Kiddie has htvn iiiseitid 
III the Ph.lM.opliical !\l.iga/nie ior May 1821, which appears to 
iiic to contiim insinu.itions totally uiifonndcd, I beg lease to say 
a few wolds in icply. 

(icnciai liribbane having been abioad for sonic time expie'ses 
himself ns follows, in le.s Mtinoir on the Kepcating L'iicle, Kdin- 
burgh PliiloM'phieal Tiansactions, *ol. in. Pail 1. page J17, Are. 
and read in I'cbruaiy 1819. 

. s," 


'* i I uipg 









'■/ >i Nfii' l\ltfhn(I uj ntiiului^ fhc / (tiiluJf, 


“ Having; Iiiul fic«juent onpoitnii.lios, du-ing inv ics.-J ".v ir 
V nl -t fiti" I mr.'t M.iny i.'jM'aiih'* tcl’.rttjuj; fin Ics, sfviT 
I'f n-I'IlI. 1 obxiwcii \.iih. Mul b.AiUi; t'our.il uMuh C(»nM‘-U'ii<'\ m 
llif u'sulls dcihifid tnmi p’-idt* \nili tlifP); Jl of- 

iiuicd ro me, that it I coiiM Mi.Trmij;Iuon to cnc-cih*' 

niiL* fill me, it would be a most ])>'ileit iiistiiiiiieut.’* Tliis w;.s 
lioiie, it nppL'.iis tioin th(‘(<Lnr'.'d's inenioii, pie\iom to the "itli i I 
No\ember 1SI7) and Mine, the latitude dedueed is about."lO'’ 2i.. 
W'e believe the oh ei\atioiis had been made in Fiance. Tiu 
(leiieial pa\s .a just tiibutc to Mi.'i'loii^hton as an aMist. and 
then adds, I he^ to he pcimiUed to he a hlile mori paitiiula: 
ihaii I otheiuisc should, as to the iiiaiinei 1 haie jmisiad n lai- 
I dial tug and dediiLiiie, the l.uii'.ifles (lom the instiuiiiciit, as it 
I'dt ! V aii; means «> i/tit ^ritria/lr/ Itimvii in althoiijh 

I I* ’.\e no (Icdht that when ijiiite inideistood it ivili he toiind li> 
■ 1 ' ' ' .d’«’rh‘M insii.Mi’ei't its ■.v, foi siii:[)l»eit\ and ai cu- 
: : -nd ! .nii ilcsnoiis th.il auiateiiis iii.i\ pioht iioiii l!ie ■ 

1 .CM.‘III. Ilian h al jar son't 'iitH'tiA it'utihls 

* V * m 

\i‘eomiMMi.ic UK’.n V.hn h,’ sajs p.i-^t 101, “ I h.'d f). 
Ill'll >' ‘.o siihi lit to the Koval Soei tv o! K(imbu;,:;ii, on •hc'iii* 

jer t oi a' eel tainiiie tmii* with ai eiiiai y , and v.Inch v\as le.iii I'li li e 
LM 1 I Kohrnarj I[ md it may he addeil, punted in , 
:u'd uhieh INii. liidil'v* a* kno\\led!»es Iiauii}; vecn in his eoiuTiii'- 
iiic it ion. pai;e •'!(){, vul hii. Fhil. Mat>.,| “ I intim.ited mv in- 
tcntion, li t).at was deemed wiutliv oi .i pi..ee m t)ii> 'I'l. m.i'-tu'ii-, 
to iiaieiiiit .. meiiioii on the Kpeatiiu; iinle, whieh 1 now hcj; 
le.ive to l.i\ hvloie tiiem," 

I'eii' then it .ipjieais that (ieiii'ial I’lisiiaiie h. d In eii m the 
li.ihit oi iisnin this method, .md had aho |in!ihshed it hiioie .Mi. 
Kiddle li.id s.ud any tiiiiit; ahoiit it, aed tliememoM'. v.hi<h io’- 
hmed vieie meielv a (ontinn.ithui oi the s.m.e, oi a <oiiie‘.vli,it 
MMiilai method. In tin* m.'..ii time Mi.' Kiddle si\s hi' thoin^l't 
it probable ^aiid ue aie hoind to lx love him) (liat l<.> imllioil 
vv.i'. the veu, s.inif as thi< mtiii..iled h\ (leiieial Jiii'h. im*, .'.mi 
l.ivs i] iiiii *^0 the inn'll!iiiii .is a ik\v im lliod -.1 di {eiiiiiiiin ihe 


l.i'itiide. *'■ 'I'he ineihod (ienei..' Iliol'.iiie e moie like iii.m 


• i\s Ml. K. “ih.m I w.is hke!\ to ainieiji.ite, as it is .ilisoiateK 
the s.uue hoTli m piiiieipie .mti in ill its j i. elKal dcl.ols." In¬ 
deed .Ml K. has .ihe.idv told ns, p.it^e .is soon as (k- 

iieial Ihish.iite'' method ioi asei i l.ii'iimj: time e.ime to he I new- 


ledge, that tlicii meiliods \u je the sam*'; and I must lake 
Ml. K.’s woid ot’ hoimiii th.it h" pi n Used th.it Piellu.d heto.e, 
or at the time (ieiiciul li. piihlislieil Ins nieliuid ; othciwise I 
should hkeU have iiisinn.tred that he (Mi. l^^ did not |>i;iitisc 
this iiK'lhnd till (ieiieial Itri-haiie m.ule it puhlie, uhidi seems 
to hive iiidiued AIi.K. to pnhhsh tins inelhod ot aseeitaimii*'' 
Vul.:.S. No. Vi)> Jubj l«LM. F . tin- 
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Method fj dtlti mining the Latitude. 

tliC laiitucio iiiiTiicdiately aficiuuirls. Itiir this would revrr'^t ihi 
claims! ]\Ti. R. finds that the thenicins uf correction arc pu- 
ciscR the same. Wc hct> lease* to lemaik, that thcio is a tsjio- 
giaphical crioi in the dcnoiniiiatot 'd the hist f.ictoi of the hist 
term in liencr.il iormnla, whidi he tolls us with an honesL 
frankness he i;ot fioni Dolnmbie. Tins houovei is coneeted in 
the .seeoiid line helou, tlioii^li one *>tdl icmains in the second 
term in both ]>l.ues. As IMi. R. sa\s the two aie the same, his 
oi eoiiise ])in Lakes of the same eiioi, wliieh ue wondei imieli he 
has not ( OI ie( ted ! I'nl," sa\s Mi. K tin tin* subject td the 
iht'of’M. I flaie i*a\ neithei oi us taiicies he h.i luinle aiiv dis- 
eoveiy.” 1 do not know nkat Mi R ina\ at seme i.rmt* peiiod 
he tcmjited to think, but suie am 1 tli.il (icneial 11. can think no 
Niich tliiii;^, uheii he tdli iis lioiii idiom he ^ot it. Vi't ma) oii- 
seiie, too, that the im'tliod of obsemnL^ both n])|)ei am: iiiulci 
imlis has been loot; piaelised at (iieenuieh. 

“ Thoii.:;h the absolute ideuliti,” sass Mi, R. jeiloucous foi- 
imila ami all, 1 suppose] “in e*.eiy jj.oticiil ir is, to sa\ ii'itlmii', 
else, a\ei\ iwriuiis iiu miistaiiee, 1 liase no reason tobehei'e t!i it 
(iL’iiei'al li. has availed hnnselt of aii\ thinu tliai f base (i•>ne on 
the subject, notivitlislandmi> the publication of mv lettei took 
place lon^ betoiehis eommnnieatioii was wiitteii.'’ [(ieiieial R.'s 
e\am]ile is for Noieinlier IS 17.] 

Wc do luit know what to make of this sentence. It is reitahi 
(iCiieial R. iieier siippo'-ed it a new diseoici), but one he h.id 
leceiied iioin the continental oliserieis, and is substantially the 
s line as (hose detail* d ut kii^'* b\ Raioii Zaeli; also in the /S(i\r 
ill/ Si/sf,'nir li.clru’iue: aiwl bv Delambre ni kis hitonovi'c^ 
tome 11 . page *247, &c.; which cieates some surplice that 

Ml. K. ciei thought of ckunniig it as a discoveiy,—foi (lenera! 
Ihisbane tiocs no such thing, but mciely wishes to diaw the ai> 
tenlion of Ills eonijlnmen to that nietliod of obseivmg. Mr. K.'s 
sinpiiw’ ..r l)j. liiewstci’s comluil might pcihaps be lessened, i( 
be w'uk) lo*.k into llie Rdinbuigli laicvdoinedia, aiticlc Hi:- 
I'KviiM'i t'litri a, we think dor wc (piote fioni momui\), wiieie 
he will I '.d ^evela] (aides the same asCionei.il liiisbane’s, with 
then dea-iiption ..::d cm* iii .istrononiua) and geodetical ohsei- 
\atioijS. D . I’ncw aci 's ubjett in both casts is to hung the lue- 
tiiod n.ionio.e genoial pia tu.*' in this coinitiv, thoiigh it is not 
ahsiiluleh lien. 

1 have estended this Ic’tcr fai longei than the impoitaiice of 
the hiibjoei '•eemed to •leinaiid; foi the asseiiions or insimiatioiis 
eoiit.iiiicd Ill Ml. K.’s papei, can only mislead the ignoiaiit, 
eithii leui m n.teiiMomil, but can li.ivc no effect w'liatcvei on Mie 
ebai.ietci ol iiidii iiunils blamed in it. 

I li.ive the honour to be, dear sir, jours, 

To the lUIilo) uf the P/:’k Mag. -j. 
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VIII. On the mas^ndh' Vhfcnonwna fnodncad lij lUnhicili/; in 
a Tj'tlet fiom .V/rH.D.wy, liait. to W. H. VVol- 

i \sioN, iM.D. I\R.S,* 

My prMii Sill,—TI iif simii.uit} of the laws of (‘Irctiicnl and 
iiiagiictic .ittiaction lias olUMi iilMiiitopIu'is, ainl many 

V'sirs ai»o, Ml the |)io£»rt’ss of t*u* disaivciic'i niiulc with the Vol¬ 
taic pile, some iiirjuiiers i^paitiLul.iil} .M. Hittci f', titri'iiiptcd to 
cstiihli'-h the e\ist(Micc ot an identity or intiiiuite relation lx tween 
thfiC t\vo|U)wei'>; hut their vievNS hcinj; i!;eneia!ly oh‘-eiire, ni 
their cxpeiiinents innecui.ite, they ueic iict'lected; the iheiiiical 
<nii1 eleetne.il ph.enoiiieii.i eshihitcd hy the woiideifnl eonildii<itiiii* 
ot Vditii, at that time almost eiitiiely absorbed the alicntion ot 
siientilie men; and the di'‘eo\ei\ of tlie taef ot the tim* eoii- 
.icMoii hi'lwet'ii eleetiM ity and m.i(;nelisiii, seems toluwc been ic- 
.'Cived foi M. (Kisted, and hir the pieseiit yeai. 

This di'>eoveiy, tioiu its impoiraiiee and imexpeefed luitiiie, 
eaiiiiot fail to awaUen a stioin; iiiteicst m the si iiniitie woild ; 
and It opens a new held oi iiiipim, into whieh many L\|)eiimeii- 
teiit Will iindouhtedly ciitei: and wheie (iieie aie .so many oh> 
jeets of icseaieh obvious, it is seaieely possible that snuilai f.iels 
should not be ohserveil by dilfeient jieisons. 'I'lie proi;iess nl 
seienec is, howevei, always pioinoted hy a spredv puhheation ot 
espcnmeiits; hence, thonch it is piohahle thiit ilie pha'iniinena 
uhuh 1 ha\e nhseived ni.iy have been disiovcied beloie, oi .it the 
same time, m olhei pints ol Kiiiope, yet 1 shall not hesitate to 
eoiiiinumcate them to \ou, and tlnnuuh mui to the Uo\al Soviet\. 

* I'loiii till*'I'laiiIII tlic* Itnvil SiK 111\, i(>i 1 vi.’l, I'.ii) I 

'I M Mittci asM-iii'ii III i( .1 iici'illc ((»ii]iO'«w| III mImm ,)i'(t . iiii ..ii uiiii'il 
its> il 111 till- iii-ii;ni'lii iiummIi.iii, .iml \i>is slii'lillv alli ii tcil ami i>'|i,-llcii liy 
till' {lilies ol a iii,i:;iu't, .m.l Mi.'il .i iiiclallu \iiii, .iltei luin-^ i spoMil in the 
Viili.iii I mini', to >k iiiliMiiioii N h .mil S |] llii uIims air so iili'.dui, 
tliat it is olUii (lillii nil !•> uiiilrist.uiil 1 iI«mi, lint lir sri'iie to li.ivi Ii.iil -.iiiim* 
v.i(;iie iioliini tliii* ilccliii.il ioiiilniiatioiis, ulirii not rsliiliitin.r tli.-n rli(- 
tiii'.il tension, writ' in a iiiaa»Llii. st.iti, .nnl lli.it llirir \i,is a l.iml ol t Icilin-. 
iii.ioiiilii luri'ili.in i]i'|ii'iiilni(; iijioii tlir i In lin ilv ol ilir I'.iitii —Si>r '/ici 
ih Kiv ]« t^i) ^'lll( ■ tlnsli'ttri liiis hrrn wiittro, |) M.iint lias 

iirrii so t;ooi] as lo sriiil iiii iii'iii In no.i, sonir ])ii:;r'« nl Alilini on (i.ili.riisoi, 
anil nl J/aiii s Alaiin.i] of (^il\.i>n-.'n, |nililislir(I .it I‘ai is imin-t'i.iM si .In n 
\(.iis airo. M Mo|on, srnioi, nl (n noa, is i|nnli <) in tliesr |)a<ii s ,is li.mii'r 
irnileirtl a St'•'! nmlli iii.diii'lic, In |<lai im^ it la .i \ olt.ni (iKnil In .i 
goat lrn<;lli ol tiiiir 'I lii^,I mwi'vi i, sr'Miis In luiir Iki-ikIi{• ru'lt nl on i> h 
n|ioii Its ])l,it c to the iii.iunrlu loriuliiiii, oi njiiiu :ui .ii i hIi nl.il i in i .iton of 
it, lint M H-nnagni'Si, ot 'I'lditi*, !■. st itid t.) li.ivt- (lisnn'rird th.ii lin ]iile 
ot Volta c.Ui-.ril .1 di ’ Iiii.ilioii ot tlic lucdl.', t!ir drt.iiN .no not anvn, Kut 
tt tlie ei'iiri.il it.iteiiii iit bo conn I, tin. .iiitlioi < onld not h.ivf olisti .i d ilir 
i.iiito l.n t .d (lasted, lint nicirlv supposed lli.kt the medle li.id its iiiau- 
nitii {•''li'N alieied aflei being iilated in the Voit.iii iiiiuit .is a p.ul ol the 
•>li rtiical roiiibination. 

V 2 I found, 
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I fdiiiul, ill irucatin^; tlie experiments of IVl. (Krstoil with ;t 
Voltaic appniatiis nl one hiiniiied pnir of plates ot foiii iiiche'>y 
that the south pole of a aiiniii'iii niiittnetie needle (siispciuled in 
the iMial \va_\) placed under the coinninnieating v^irc of jilati- 
niiiii, (the po‘>itix'eend oi the apparatus hnini^oii the iii;ht hand,) 
u.is stroni*ly attiacted hv theunc,and leinained in contact with 
it, *•!> as eiitiiely to alter the direction of the needle, and to ovei- 
I Dine the ni.ignctisiii of the earth. This 1 could onlvesplaiu h\ 
sM])| isiiig thiit the wne itself hee-iine magnetic during the pas¬ 
sage ol the electricity ihioiigh it, and diieet I'xpi'iiments, which 
I inuiu'diatelv made, pio\eU th.it this was iIk ''ase. 1 thicw 
vane iioii filings on a |)apei, and hionglit them iieai the eoin- 
niMnK.atiiig wne, when nninednitc 1\ ihe\ weie attiacted \. the 
uiie, and .idhered to it in eonsidei.ihie (|uaiitities, foiniiiig a m.is-i 
Mfiiiid il i< n Ol twelve times the thukiiessof the iviie: on hieak- 
nig the (onnnunication, the\ iiist.nilly fell oil, pio\ing th.il the 
inaguetie efleet depended entiiely on the jiassage of iln' electii 

< it\ tliioiu;li the \Mii‘. 1 tiiiil till* .s.inie expeiinieiit on clilh leiil 
pjits of the wne, whnh w.is se\eii or eight feet in lengt!i, aini 
ihoiit the twentieth oi aii null in dianielei, and f found th.it the 
iii'ii f'hiigs weie e\eiy wheie .ittiaetid by it; ami making the 
( .inmnineation with wins between difleieiit p.iits of the battciy, 

I (iiinid th.it non filings weie attiacted, and the magnetic needle 
.id' {'led, 111 e^el\ p.iit ol the eiiiuil. 

II U. 1 S easy to nnngine th.it sneli magnetie effects could not ht 
i '.fiilnted by the eleetiifieil wne withoiit being ea|i.d)lc ol peini.i- 
]' in (omiiinni(..ition to steel, I fastened stvcial stiel neeilles, 
lu dideienl diiectioiis, h- fme siliei wne to a wlie oi the same 
inet.il, oi aliont the ihntieili of .m ineh in thickness and ehweii 

II lies long, some pai.diet, otbets tiansscise, above and hclou', 
1.1 di!li‘itiil diieetioiis ; and I jilaced them in the eki'tiieal eneuil 
ii! *t iMii'Mv of ilnitv pans of plates ot niiiu inches hv li\e, and 
li.d !i't-ii ni.'gni ii'iiii h\ me.ms of non filings, they ueie .ill 

. ;ii''li : iho •' wliiili weie jiai.illel to tlie w'lie attiacted filing. 

■ M III.* same w.iv. - tiie wiie itself; hnt those in ti.insvcihc diiee- 
l•\Illl)lle•l e.iih two poles, wlnih being e\iininu‘d by the test 
I I (Ml .tic l••.(glul^, It was ionnd that all thr‘ needles tlial weie 

I i.e «. 1 inidei llu'Wiie (the posiii\e end o^ the hit teiy being east; 

II •■! iheii iioitli poles on the south snte of the wiie, and then 
oiitli pule' (til Lite noilli side ; and hat those placed o\ei, had 

i!u II soit!.'] poie-i tinned to the s.juth, and then iioitli polci tinned 
t > i!.e noith; and tins waiii the iase whatcim was the inclination 
(.1 t!ic needles to the hoii/eii. On hieakmg the eonncxion, ail 
t!ii' ,ie(l iicedlc'th.it weie on the wne in a tiaiis\eise diieerion 
iti.i-ued tiieii in.igiietisni, which u.as .is |)imeiliil as eivi, whiNi 
liii'.e which weie p.iiali ■! to the st|\ci wne appealed lu lose ii 
,' the same time aii liie wne lUcH. 1 
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I attaeliod sinull longitudiiKil poilions of wires of plntiiinm, 
:-tl\cr, tin, ironj iind steely in tiaubvcise dircctioiib, to a wiic of 
pl.iliniiiti that wub placotl in the ciiciiit of the same battery. 
I'lie steel and the i’ou wiic iinniediatelv ncquiied poles in the 
.^atne manner as in the last expeiimrnt; tue other wiies bLcnied 
to have no elfect, except ip. acting merely as paits ot the elec- 
tiical eiiLuit; the steel letained its magnetism as poweihilly af- 
tei the eiicnit was hioUeii as befoie; the iioii uiie iiimicdiately 
lost u part of its polaiity, and in aveiy shoit time tlie \^lu)le 
ot it. 

The haltc'iy was fdaeed in uififerciit rliii'ctions ns to the poles 
oi the eai ih; hut the eileet was iimhnmiy the same. .Ml nerdlt'- 
[il.iced tians\ei'>ely under the ttiiinntimealmg wires, the positive 
end hemg on the light hand, Irul then iioith jioles tuiiad to¬ 
wards the face of the opeialoi, and those above the wire theii 
outh Julies; <ind on tmmng the wiie lomid to the other side ol 
:lie luitleiv, it being in a ioiigicndiiial diieetion, and iiiaiKing the 
.side of the wiie, the same sale w.is always (nimd to possess flu: 
-iiMie magiietisiii; so that m all aiiaiigemeiitb oi needles trails- 
\eisel\ louiid the wite, all the needles :d)o\e had iioitli and sontli 
pules opposite to those below, and those arianged veitica'K on 
one 'ido, opposite to those airaiiged witieally on the olhei side. 

1 loiniri that eoiitU'L of the steel iieiriles was not iiecessaM, 
and that the efler t was piodiiccd iiistanlaiieously b\ the meie 
|ii\ta-pusitioM of the needle m a transveise diieetion, and tli.il 
tliiongh \eiv thick platt's of glass: anti a needle that had lie<-ii 
placed in a tiansvcise tliiectiiai to the wiie mcicl\ ft.i an instant, 
w.is found as pow'eiful a magnet as uiiu that had been long ni 
(oiiimnnicatiun with it. 

I placed stMiic siUci wiie of of an inth, aiul some of m 
dilleient jiarts ol the Voltaic eiicnil when it w is t riinjiletcd, .md 
^hook some steel filings on a ghiss plate alxne them : the sioci 
filings aiiangetl themselves iii light lines alw<i\s .u light angli-s 
to Llie axis of the wiie; the eflecl was ohscivcil, llini,g!i let liK, 
at the distance of a ipiartei of nii inch above the thm niie, ami 
the uiiangeineiil in lines was neaily to the same length on each 
Mtle of llie wire. 

I asecitained by seveial evpeiiinents, that the ellect w.«s pio 
piiitional to the riuantit) of electiieitv pa-snig thituigli a eivci 
spare, without any i elation to the metal liansmilimg it: tine., 
the liner the wiies the stiongcr theii magnetism. 

A zme jdate of a foot long and six inches wide, an.iip'et! uitli 
(I eoppci plate on o.ich side, was eoiinected, by a veiy fmc wiie 
oi plalnumi, accoiding to vour method; and the jilutcs wi-e 
plunged an meh deep in diluted iiitnc acid. The wne ditl not 
v.ns.Liy aitiact line steel blings. When they wcie pliiiigid two 

iilLllL , 
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nichci, the cflcct was sensible; ntnl it increased with the ()\iaii> 
tity uf iiimicision. Two ariangerneiits of this kind acted inoie 
powerfully than one; but when the two were cninbined so us to 
make the zinc and eoppcr-plates but parts of one eombination, 
the efTci-t was \ciy much greater. This was shown still iiioie 
distinctly in the following CNjicriincnt. Sixty zinc plates with 
double cnppci-platcs were tananged ni alteinate oidcr, and the 
rpumtity of iron filings which a wire of a determinate thickness 
look up observed• the wire remaining the same, they were ai- 
langed so as to make a seiies of thnty; the magnetie edeit ap ■ 
pcnicd more than twice as great; that is^ the wire laised inoie 
than iloubic the (piaiitity of iron lilings. 

The magnetism piodiiccd by Voltaic clcchicity seems (tii'* wiie 
transmitting it remaining the sained exactly in the same i.itiu as 
tin* heat; and however gieat the heat of a wire, its magnetic 
piiweis weie not iin))aircd. This was distinctly shown in tians- 
iiiiiting the clectiicity of twehc hattenes of ten plates eaeli ol 
zinc, with double L'op])ct airanged as three, thiongh fine ]jla- 
tinuni wire, which, when so iiitenseh ignited as to he iieai the 
point oi fusion, eshihitcd the stiongost magnetic effects, and nt-> 
nacti'il huge (|uantilu's of nnii filings and c\uii small steel needles 
fioin a coiisidciable distance. 

As the discliaigoof a eotisuleiahle ([uantity of electricity through 
a wiie seemed necessary to piodnee inagiietisni, it appealed pio- 
li.iMe, that a wire elcetiified hy tlieiominon inaclnne would not 
oeeasioM a sensible eifect; and this 1 found was the ease, on 
jdaeiiig very small needles aeioss a fine wiic enmiceted with a 
piiiiie condnetui of a powciinl inaeliiiio and the eaitii. fhit as a 
iiioiuentaiy c\posiirc in a poweitiil eleetiical cireint was siilli- 
(lent to give permanent polaiity to steel, it appeared eipially 
olnioiis th'it needles placed transversely to a wire at the time 
that the elcLiiKity oi .i common I.e}rleii batteiy was discharged 
ihunigh it, ought to hcLoine magnetic ; and this 1 found w’as ae- 
tiialli the ea^e, and acLoiduig to pieeisely the same laws as in 
the Voltai(‘ eiieiur : the needle uthlfi the wiie, the positive con- 
du'-loi hemg on the iiglit hand, oifetiiig its north pole to the 
l.iee of the uju atoi, and the needle atorc, exhibiting the opposite 
jiol.iiily. 

So |)oweilu1 wis the inagiieliMii piodneej by the discharge of 
an (leaii'-al batteiy of 17 scpinic fee* highly charged, through a 
siber will' of nf an inch, that it rendered bars of steel of two 
iin lies haig .aui fioiii to in thickness, so niagiietic, as to 
emilile them t* attiaet small pieces of steel wire or needles; 
and the eitcel was coiiiiiiiiiiicatcd to adistance of five inches above 
OI below or l.itiMally from the wiic, thinugh water or thick plates 
o{ or inet.il i‘h'riii« ally iiisiilateij. 
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The fiirilily with wliieli cxpeiinjcuts wric made with llie eoin- 
moii Lc>(len balteiy, oiiahUd me to asccitaiii sceernl tiiciiiii- 
staiices which were easy to imagine, such o that a lulie filled 
with biilphuiiu acid of a (juaiter uf an ini' in dniinercr, did i dI 
tiansniit bufticieiit electiitity to lender stee’ iiKi';!U‘tic; th.it .t 
needle placed (lansverse to the explosion thiougii an, was lebs 
niagnoii/ed than when the elee.iieity was passed thioiudi w’lie; 
that steel haib exhibited no ]>oUuity lat least at then extiecntit's) 
when the discliaige was made tlnongh them <is pa'L of the cn- 
iiiit, or when the\ were phued pai.diel to 'he dischaign g wii , 
that two bais of steel fasiened logethei, and h.iini'; the dis- 
iharamg wiic placed tinoui;h then eoninioii ceiitte ol eiavitv, 
*-howed little or no signs of iiMgnctisin aitei the diseliinje till 
they weic sepniated, when they exinhiterf then iioiih .muI siujh 
polcb o]>]Hi.site to eaeli otliei, aeeordiug to the law ol pobition. 

These expernnenls distitii ll^ showed, that liiagiiclisin w.i'. pio< 
dined whciKwei eonccntrated cleetinitv passed thioiigh spin*; 
imi the piecise ciicninsttinee.s, oi l.ov of pitidiie'.ioi), wen* not 
ohvious horn them. When .i magnet is in.ale to act on sivel 
iihngs, these filings aiiange theiiisehcs in iniies lonnd the polos, 
hut diveige in light hues; and in theii .idheieiii c to e.iili oM cr 
foiin light lme«, ap|)eainig as .sjncnl.i. In the uttiaetion of the 
filings round the wiie in the Voltaie cncuit, on the contiai}, tl'.ev 
foim one eoheieiit mass, whiih would piobahh be peiteci1\ i v- 
hiidiicul were it not foi the inflneine of gKuitv. Ii. fiibt const- 
deinig the subject, it appealed to me that theie must he as in.mv 
double poles as there eouhl be imugined [loinls of lontaet round 
the who; hut when 1 fonml the N. and S. poles of :i needle inn- 
formly attracted hy the same (piaiteis of the wne, it ap]K\ued to 
me that tiieic must be foiii piiiicipal poles roricspoiidmg to tiic'-t* 
ioui quarteis. ^ on, how'cver, pointed out to me that thcie was 
nothing dehiiitc in the poles, and mentioned \om idea, that tiie 
pha'iiuineiia might be explained, by supposing a hind of leiolii' 
tiuii of magnetism lound the axis of the wire, dejieiidiiig for its 
dneelion upon the position of the negative and positive sides of 
the elcctiiLal apparatus. 

To gam some light upon this matter, and to aseeitnin eoiicetly 
the relations of the north and south poles of steel mugnetized hV 
electricity to the positive and negative state, I placed shui t steel 
needles round a circle made on pasteboard, of about two inches 
and a half in diameter, bringing them near each other, though 
not in contact, and fastening them to the paste-board by thread, 
so that they formed the sides of a he.vagoii inscribed within the 
circle. A wire was fixed in the centic of this circle, so that the 
circle was parallel to the horizon, and an electiic shock wa.s 
passed through the wire, its upper part being connected with tJie 

po litne 



4H On the wunnetk Phcrnoj/ienot 

po'jitlvc* suit’ of a buttery, an«I its iovvr pait with the negative. 
Atlor tijf sliofli all thr wires weic found magnetic, am) each had 
two poles; the south pole being opposite to tlic noith pole of the 
ui;'* next to it, ami rireverMi; and^whcii the noitli pole of a 
needle was touched with a wiic, and that iviie moved loiiiid the 
eiicle to the smilii pole of tlic same netdle, its motion was op¬ 
posite to that of the apparent motion of the sun. 

A similar expeiimcnt was tiicd with six needles airanged in 
the same m.inner; with only this diffeienec, that tlie wiie posi- 
li\el\ eieiliilied uas below. In this case the results were pie- 
eisely the same, except that the poles were icvervd; and anv 
hod\, moved in the enele from tiie north to the south of the 
same needle, h.!ii its diieciion fioin cast to west. 

A nnmher of needles were airanged us pol}goiis in dilfeient 
(iieles louiul the same piece of pastc-boaid, and made inagnetu 
li\ I'leetiieity; and it was found that in all of them, wliutcwer wa > 
the diieetion of the paste-buaid, whether hoii/oiitui or peipen- 
dienl.ii, or inehiied to the hori/on, <Uid wliateier was the diiee- 
lioa oJ the wiie with le-iieet to the magnetic meridian, the saiiu* 
l.iw pievailcd : foi mstanee, when the positne wnc was east, and 
a liodv was nio\e<l loiuid the ciicIe from the noith to the south 
poll s of the same wiie, its motion (heginning with the lower 
ji.uL ot the ciiekO was fiuiii noitli to south, or willi the njipei 
pari horn south to noith ; and when the needles weie aiiangi'd 
loniid a evlindei of paste-hoaid so as to crocs the wiie, and .1 
pened maik drawn ni the direction ot the poles, it foimed .1 
sjm.il. 

it was pcifectly CMdint fioni these expciiineiits, tliat as m.in\ 
polai anangemciits may be formed as eboids ean be diawn in 
eiiek's sniioiimiiiig the wiic; and so far these plnriioinena ainei 
with yei I idea of ie\ohing magnetism : but I sball (|uit this sub¬ 
ject, wbieh I hope yon will souiself elucidate foi the infoiinaiioii 
of the Soeietv, t>'nieiUion suinc other eii cuinstanees and fael^ 
belonging to the iiupiii). 

Supposing poweiful elceliicity to be passed through two, thice, 
four, 01 moie wiies, forming pait of the same circuit paiallel to 
each other in the same plane, or in dilTcreiit planes, it could 
liardlv be dpu^cl that each wire, and the spare around it, would 
bccomft f^l plft'rc in.the sainjK maimer us a single wire, though 

^ foQnd was actually the case. Wluu 
fourfine platinum were made to complete a powerful 
^'Qiil^'n'civcn^t^ each wire exhibited its magnetism in the same 
manner; and steel filings on the aides of the wires opposite at¬ 
tracted each other. 

As the filings 011 the opposite sides of the wire attracted earli 
other iu consequence of titeir being in opposite magnetic states, 

it 
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il wail evident, tl*at if tin: f-imiinr ‘■ides could be brought in*(oi»- 
iaot, steel filings them would repel each other.—This usis 
very easily tried with two Voliaie hitterii's airanged pniallel lo 
eavli other, so that the positive end of one was opposite to ths* 
rogaiivc end of the other: steel filmgi- i-' on two wires of plu- 
tuiuni joiuii'g the cxtiomitics sl’ongly repelleil each other. \\ hen 
the liattciK’s weie arranged in the ^nme older, t. e. positive oppt>- 
‘■iLe to poiitivc,the} attiaeted e-ch other; ainlwires ofpiatmuni 
f w'lthout filings'! and hue stet'l w;ie I'still more stiorgl )) exhihiteii 
siiiiiiar ph.viioineiia of attiiutio.i and icpnhion under the same 
cnciinistances. 

As hodie^ ningneti/cd hy electiicitv put a needle in motion, it 
x.a- natuial to infer tliat a magnet would put hodies nuigii''ti/e(i 
!)»' elci.tiicitv in motion; and thii 1 lonnd was the ea'c. Some 
pieees of wiio of platinum, silver, and eoppir, weie placed sepa- 
latcly upon two knife edges of [ilatiiniin coinieeted with two ends 
of a ])owcifiii Voltau- hatter}, and a magnet piescnited to them ; 
they were all made to toll along the knife edge^, being attracted 
wlien the iioith pole of the magnet was presented, the positive 
bide of the battei} being on the right hand, ami repelleil when 
it was on the left hand ; and vice ncruij changing the pole o( tlie 
magnet. Some folds of gold leaf weie placed .icinss the satii'* 
iippaiatus, and th** north pule of a poweiful magnet held opposite, 
to them ; the folds appionchcri the magnet, i.ut did imt aillii'ic 
to it. On the south |)ole being presented, they leeeded fioin it. 

1 will not indulge nisself hy ciitcinig far into the theoictienl 
pait of this subject; hut a number of ciiiious speculations ean- 
iiot fail to present themselves to every philosophical mind, in 
consequence of the facts developed; such as whether the niag- 
nelisin of the caith may not be owing to its electricity, and tiM> 
saiiatiun of the needle to the alteiatjons in the cdcetiic.d mr- 
ronts of the earth in cunsequence ot its motions, internal chemical 
changes, oi its lel.itions to solar heat; and whether the Jurninous 
eiTects of the auroras at the poles aie not shown, hy these new 
facts, to depend on electricity. This is evident, that if strong 
electrical cuirents be siqiposed to follow the appaicnt couise of 
the sun, the inugiietisin of the earth ought to be such as it I-, 
found to be. 

But 1 will quit conjectures, to point out a simple mode of 
making powerful magnets, iiam6ly, by fixing bftrs of steel across, 
or circular pieces of steel fitted for making horse-shoe magnets, 
round the clectiical conductors of buildings in elevated and e* - 
posed situations ‘ * . 

The 

* There are many facts recorded in thel^hilosophicHlTiansncrinns which 
piove the magnetizing powei s of Ughttiiag; one in pfii liLiilar, where a stroke 
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The experiments detailed in cliesc pages wc'.c made with the 
a|)paratU) belonging to the Ro\al Liid London Institutions; and 
1 was as«>isted in many of them liy Mi. Pepys, Mr. Allen, and 
Mr. Stodart, and in all of them by Mr. F.araday*^. 

I aw, 111) deal sii, 

W ly sii.« erely yours, 

liOwti (Jiosvenoi->trCi»t, Nin. IJ, 1 L'O. lIUMrHlt* DwY. 

orii^;litning pns*.Iiu; tlnoii^h u lioxof kiiivi s, i{‘n('rrt d i.'.ost of ihcin Jjm \'"- 
fid iiuf;nt‘ts. Set- l'liiii)Mipiiu..il'l'iaiisa(.!:iuiis, No. ifJOj luiil 
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* All llif C'ppriiiioiils dilfiilcil in ihis pipor, cv^'pt tl’i*;'' nioiitiorod 
]> H, iiitidc 111 ihr (uiii.c* of iktoliei ISJO, lln* last > ronsv 

i|ii('iipu oi ii t unvCl ^.l< ion wit li l)i.Wollaston, and were nuidc hi Uio iK'^innii 
of NovciiiIki , 1 lull), by llip f di’ Chiuui’ et df Ph,ihiqm\ for Scjitii • 

bor, mIiicIi miivod in l^omlun Kovcnibci 'Ji, that M. Ai.i:;n Ii.ii ai>t»ij,a: I 
i.ic 111 tlip iliMoM'iv of the atli.Hliw and ina;riiOli//ni^ poxu'i i ui tlic w i -> 
ill tlic Vollii'c I III lilt, IhiI the jihicnnmcna picscnlcd liy tlu> actinu r,l' lu . < 
moll clii till ily lahiih I believe ai yet li.ivc been ob-'ci\iii b; no ot'uT pr 
s(>n), nuiiu c me dill to siibinit mypapci to tJic rouncil ot the Kuyai 
liclo'c* inyiiiiliic aiiiicilof tin icmmuIiis id the i''icn'ii pbilo^ophc:'*, ' 

h. iil liiL'il, uitli jMc'ims. Allen and I’epjs, nil expeitinent, uli'ih of. Ai. <.' > 
likeiiliie tb(>ii';lit of,—whetbei ilic aic ol llanie of the Yoltaic badi ry v.oi. I 
1)0 .liii'i ted by the xn.i/^Miot, but fium the impcifoctiun ol ol1^.lpp.uatll^, 

i( suit^ weie not ilci isive. 1 hope soon to be able to lepcnt it i.iiilir :i < 

(iiiuiiistiii'.ecM. 

f lia\e made vaiiou-. experiments, with the bupc of afTeetiiig eler*ij:' I 
viiL'i by the luagiietisin of the laith, .uid ot pi iducing cliiuicai el.ai'^. 

Ii\ inogneti'^mj hut wi1 hunt any .siiL'ci"isful lesults 
Since 1 have pciii.seil -M. Ampeie\ elahoiate tieatise ont'ie eh ctio-iin' 
iictie plis'nnmena, 1 h.ive paised the elcLliical shock ulne.':; a ''p lal in. 
twisted iiaind a };laiis tube • oiitninin!' a bar of steel, and i foiual tb d t'* 
bar was icndcicd powcifully magnetic bv the pioceMi 
Without uiLMUiiig to oflei any dceiiUd opinion on that griiliomaii s i ig'*- 
nious vlcwi, I sImU leg pclmi^s 1 outu inention two elioani'ilarct*', w>i • 
^eem to me uid.ivoiiiahlc to the idea ol the identity of elci Ii.iity and ir.a^ 
iiOtViin, lit, the gicat dislcime to which ]nagnLti<<m is eoinmuniiaUd 1, 
ccinunnii cletytiiiity Cl found that ft steel bar m.i«« iiiiuln magnetic.il lonil**.':i . 

i. iche.i di''! iiiffiom u wi’c tiaiisiniltjag an clectiir »'iock lioni aiiwut sv- 

icnty it * t of ih.iig'd <)iiiface), and, -d, that the effect of lo'igneli ’iii« ?t a 
d.^^anee by elcctiicity takes place with the same |eadlnc^s thioii'.'li an i -1 
watei, glass lUCtaL, /.e. throughconducluis and non-iouduciui' 


IX. Title apparent Right Ascension of Dr. M4sK)i,YNt ^ 
Stars foi every Day in ifte Year 1821. ^ flic R. r. 
J. GaoodV. 


[Continued/rom vol. ivii. p. 
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X. Off the Glcw-uwrm. By Mr. W. Rogersok, Jun. 

^ Pocklington, June 20, 1821 

Sir, —- X HE Following lemarks on that uurioua insect called the 
Glow-worm, arc founded on mv own experience.—'Ff vou think 
the) will he cntci mining or useful to any of your readers, they 
arc at your seiviee. 

The glow-woi ill is an insect of the beetle kind:—the female 
deposits her eggs in the months of June or July, among moss, 
glass, &c.: thc^c eggs are of a yellow colour, and emit light. 
After icinaiiiing about five or six weeks, the larvas break the 
shells find make their appearance: at fust they appear white, 
and Aie very small; but they soon iiicieasc in size, and their co¬ 
lour changes to a dark blown or nearly black colour. The body 
of the hiiva is ioimecl of eleven iings; it has six feet, and two 
rows of reddish spots down the b.aek. It emits light in the daik ; 
tins light aiiscs lioiii the la'f ling of irs body under the tall, and 
uppe.iis like two Imiliaiit spots when examined atteiitis’cly. 

The laivic flic scon creeping .ihout and shining dniiiig the fine 
nights Ml autumn, anil the light they emit is to dncct them to 
then food: they teed on siiiiiil snails, the caieases of msecis, &;c. 
They fieijiu-iitly cfist oil their skins. 

After the cxpii.itioii of about on^ year and nine months fiom 
their biith, they aiiive at their peifoct si/c—they then ccasc to 
eat, cast oif tlieir skni, and assume uiiotlici uppcaraiice: the form 
of the peifcct insect may he discovered thiough a thin skin that 
covets them. Alter lemaiiiing in this state two or thiec weeks 
('jcaicely ever moving) tfiey thiow of)'their last akin, and arrive 
;.r perfection. The iii.ile then appeals a peilcct hectic, having 
wings, aiirl covets to the same. 'I'liu female, on the coiiliary, has 
neithei wings nor wing cases: she is larger than the male, and 
of a lightci colour. It is the female that piiiiripally shines in 
the peifect state: her light is Lr supciioi to that emitted by the 
larva, and arises fiom the thiee last rings of the body on the lower 
side. The leasoii why the foin.ilc shines, I am assuicd from jc- 
peated cxpeiiences which I have made, is to allure the male to 
her company. 

Here we behold the wondciful wisdom of the great Creator; she, 
being void ofwiiigs,therefoic incapable of flymg through liquid air 
to seek her mate, is provided with a beautiful lump which uiisw'eis 
her purpose as w'cll. After the female has been impregnated by 
the male, she deposits her eggs, and dies. The male dies also. 

Those who wish to investigate this curious insect, may keep 
them in glass jais, among damp moss, and feed the larvae with 
snails cut into pieces. I have kept gIow<woims for years in glasses, 
and have traced them thioiigh all the changes of their lives from 
their exclusion from the egg to their death. 

7b tfw Editor of the Phil, Mag, W. Rogerson, Jun. 
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XI. Rnn>jrks aiid Su»peitionSf ns to tlie Stale and Progress of 
ike Guverumtnl Tfii’oamnvt/icul Sutvey, with regard to the 
Dimensions, Figure and Structure of the Earth. By Mr, 
JuiiN rAKEY, Sen. 

To the Editor, 

?jr.,--A. SEJ.'PfT Committee of the House of Commous, Ojj 
(u'.a .Wnsmes, alter coiisiilering the three several He- 
oi tiu' i.ue Govcrnuicnt Comaiis'sionriH on the same suli- 
jeet, hare muilc aKoport to tiie House (i*'hic!i ims ordered to he 
ptiiiicd on the 2^'lil of May, and which doubtless will f’nd a place 
in youi probcut oi some e.uly Numberf) iu which Rcpoit, after 
a well-ineiitcd compliment paid to Capt. Kater, for his elaborate 
niid gratuitous J'i\pci imeiits on the Pend id um, lu London, and far 
similar Obbcivatioiis on the piineip.d Stations of the Tii^onomo- 
trical Survey of Gieat Jliitaiu, the Coinmisioiieis icmaikas fo!> 
lows, viz. “ From these obser\ations, deductions have been made, 
of gicul impoituiicc with respect to the general figure of the 
Kuich, its deiiMty and inCcinal construction. So that youi Cuin- 
iiiiltee arc decidrdly of opinion, that it \vd! be Irghly proper to 
cstciid siiiiilai Obscirations ^ver a still Inigcr surface, so as to 
connect the tncasincmeiits and astronomical olisci vat ions made 
by the ditTcreiit Nations of Euiopc, as much as possible, into one 
whole.** 

I am soirv not to he able to concur with the Committee iu 
thinking, that deductions of anv great im])oitancc, as to the e\. 
act fgiiic or itnuluie of the Eaith, ha\o yet icsniied fioni the 
Ti igonoinctrical Survey of these Islands, or that much, if any, of 
the whhed-for information on these points would be dciivcd, 
fioru more width/ extenrhng the Pendulum obFOivatioiis, iiiitii 
after such Miiieralogical oi stiatigiuijiliicul Snivn/s and iiuesti- 
gatioiis shall liavc hcci: iiiudc iu Knglniid, i.s I ha\c iu )our 
\oiuiiie, p. recommended, aioiind the ^itiltious, where aL 
ready the Slaiidaiu Pcmlulum has been swung; AiLury tJill in 
particular. 

It appears to me also csscutial, that most or all of the scveial 
Obseivations that I has'c iccommended in the volume quoted, 
including tho>c of the Pendulum, should be very caicfuliy made, 

• The First of these Repot ts will he foiitul in p 172, of our fi-lth voliiin*’, 
au'l the Tbiid oi rhem, iu p. 35!) of our 67th volume, and its Appcnfli.\ i i 
p. 120} the intcimediate Rcpoit, us well as two Appendixes, detailing the 
inrongiuous mass of teijal provisions existing on tins subject, and the still 
laoiT iticungi uou < and numerous local dentminafivtu of Measures nnd Weigh* ^ 
i/I w.te, will donbtlc-s etc long be printed in a separate form.— Editor. 

+ ISce our Nutuboi for June, p 4oJ. —luoii. 

and 
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iind r»*peateil, at si* many others of the British Stations, as to be 
able to institute .•iKid calculations, of the lengths of degrees of 
Latitudi', on tvvo or three other Meridians, besides that already 
call ulated, vvliich passes tlirough Dunn- ’ in the Isle of Wight; 
and also degrees of Longitude, (or else of great circles peipcn- 
du'ulnr to some particiilai meridian) in several diifercnt Latitudes: 
in Older, that by the consistency and agreement or otherwise, 
amongst the results, with the known fact of the Earth nearly ap- 
pioaciiiiig in figure to an Ellipsoid slightly flattened at the Poles, 
it may he seen, and duly appreciated, what tlegiec of dependence 
can be placed on the methods of obseivations and calculations, 
which hitherto have been adopted or ieconimciidcd. 

Ill particular I 'iin anxious, that the Distiict around and to the 
noithwaid of Arhwy Hill, wherein Cape. Kalor has concluded, 
that a mass of Ike Sttahjirahon of gteat comparative specific 
Gravity^ nni-tt be situated, i.t no great dejith below the surface, 
should bn sui ruuiided and crossed by several lines or degrees of 
latitude and of longitude, and by tho<^c also of oblique Arcs or 
Rhombs, betwer'n the scveinl Stations sunounding the district 
under imcst*gatioii; fioni which, and the proposed minute Stra- 
tigrapliical Surrey.^, to try the practicabihtv, of consistently de¬ 
ducing the wngntiiKlPy shape, paction and specific Gravity of 
the supposed heavy or de/lccting Mass, whicli is assumed to have 
(K-casioned such .i deflection of the phiinb-liiio at utrbuiy lldl 
Station, as lo have picsented the anomaly, of degrees of the Me- 
lidian, uicieasing in length, in the euntiary direction to tiiose of 
the I'DIiipsoid, above alluded to; and whether or not, a mass tf 
Gj(ini{e,{]\c top of which presents ilsell at Alount Swrel, Grooby, 
and other places *- in and near to the south part of Charnwoud 
Foicst, is suflicient to account wholly, or in considerable part, for 
the iK iK-uioii alluded to. 

l.'ntil the facts as to our own eountiy •'hall have been settled 
Levfiiid dispute or doubt; or at least, until the attempt shall se- 
liously hace been made, to exjilnin or icmovc the Arhnry*Hill 
uiiotnaly in tiie lengths of meiidioiial Degiees, it would, I submit 
to vour Readers, be }>reinatiirc, and likely lo peipctnate rather 
tlnii to '.eniovc errois, if the 01)servatioii>4, incieiy ns hitherto 
conducted, and without going moic deeply into the subject, were 
extencUil to the otiici countries of Europe, with the view, us the 
Coinmitiec appeal to jiropose, of theieby cuniing lo definitive 

• J?PP nryPfirhyslurc Rcjiort, vol. i p. 151: ohseivmg, that this was 
wriilvn, octory/,j. ioin„>Joriuabk’acM of numerous local paits of the English 
straiincatum, 4 niadc out, or the ciiVcts of such iinconfonnableiiess 
\ by myjolf ri any othci Wntei. Sec P. M. vol. xliii. 

con • 
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conclusions as to the dimensions^ figure an^ structure of the 
Earth. 

Entertaining as 1 do, a high lespect for the person, aiiilitics 
and labours of Dr. MacCulioch, uiid not being by any means de¬ 
sirous of undervaluing the Services to Mineralogy and Geology 
which he has performed, and on which 1 understand him to be 
yet engaged tri Scotland, and with respect to a v^^neralogical 
Map and description of that Kingdom, as is biiefly meutioned in 
p. 228 of your 66th volume, 1 hope and trust, that what 1 am going 
further to remark, may nut give offence to that Gentleman oi any 
of his Fiictuls It was naturally to he expected from the an¬ 
nouncement made in 1816, which is quoted in p. 427 of your 
48th volume, that the making of minute itratfigraphicul Maps 
and Sections around each principal Station of theTiigonometricnl 
Survey, in Scotland, at the least, was then intended: I have not 
however yet been able to learn, that any such materials for caU 
culaticn, as to the existence and extent of local deflecting causes 
on the plumb-line in Scotland, have resulted from Dr. MacCul- 
loch’s appointment; or that anything has been attempted of this 
kind in England, by him or any other person. 

If Government have seen right to devote a part of the public 
Money to the making of a Mineralogical Sur\ey and Map of 
Scotland, (in addition to the sums devoted to its Canals, Bridges, 
Roads, &c.), it cannot surely wish to withhold the means, of com¬ 
pleting the Trigonuincti ical Survey of England, and of Wales and 
Scotland, which it has so long and laudably supported, in thote 
remaining points connected with the Stratification, on which evi¬ 
dently so much of the minute accuracy of the whole is dependent, 
with reference to the dimensions, figuie and structuie of the 
Eaith. 

Let ino presume to liope, that the present season of Peace, when 
Expeditions are so liberally fitted out and appointed, fur exploring 
distant regions, iinil wben so many public Works arc cairying on, 
may not pass away, without the services to Science being per- 
foniicd, which 1 have ventured to suggest;—I am not like Cap¬ 
tain Kater, able to offer grutuitons assislsncc to any considerable 
extent; but as far as piudciice can warrant, 1 would he ready to 
co-operute in the stnitigrnphical Suiveys and invesligatimis re¬ 
commended, if thiough the medium of any fiicncfs of iSciencc 
amongst your Readers, such rccoTimieiidation should l)e*Pprovcd 
and acted on, by that departi.ieni; of Govcinmcut to y^iich it be- 
longs. 

I am, your obedient sery”^ 

37, How!and-?trcet, Fit Joiir -'HEy iSc;/. 

Jure f/, 13*.' 

1 • Oe 

, 4 
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P. S.—Mr. WiLiJAM Smith, .ifter the ennsidciahlc interrupt 
tion to the puhlii;<tioii of his heiie*. of Ctmuh/ Geolttgicai Maps, 
which hns originated in the iinli.iiulsoiue tieatincnt ieceivrd,iii thi^ 
fjuaitcr iioiii wlienee he shonlil hineespccred ciferlive patronage, 
hu<> cuiiipletcd Ins Map of Yuikshne, iii fuin sheets, and the same 
IS now in couise of cielneiv hv Cm '/ of St. James’s street: thh 
Map, fioiii eiiihiiiciug almost the whole series of the British 
.Strata, and from the ample dct.iils nlncii it ton'ain^, c.ninot fail 
of being .leccptable to Land and Mincial i an'! to all those 

anxious to become net]iianili.il w.)!' il'c 'itincnne of tiu scry in- 
leiesting and valuable pait ot cm i^'anii v\iiicli it enihiaces. 


XII. IJints fir thr uprioaching llaueil. 

A RitsiTJK.si K of two \o.n* Swii/eiiand, and paiticfihir aften- 
l.on dnected to tlii* iinid O'C'oiomv ot the eountiy, among it 
i.thci things bioii'Jit me ai'ijUainted with a iiii'thod ot Inuvestnig 
V. Inch to me was (juite new. Since ms ictniii home 1 h:ua 
made iiiaiiv iii!|iniies without having le’iined th.it a similar nie- 
tiioil was c\ei piactised in Engiaiul, though it is by no incami 
impiohable that it ina} ahead) he Ifhown, eithei in local ci>‘<l''in 
itfoid diire, oi liom h.ixmg hoeii inliodiiecd hy tiavelleis* x'.ho 
ha<l ei|iia! opp ntuintie'with nitsclf oi oi.<‘«'iving vhat paxsc.l 
IwfoM* liiur e\cs. 1 am not awan’, lunvexei, tliat mi\ writ'eu 
dusciiption of thi- methiid has alie.u!) ajM'C.'ied: and it is nnJer 
a pe.siiasK.n of i* i gieat utility th:it I now ondeaxour to give it 
exeiv puss,i,IP jjnlii.iit). 

Ill ji.'.i^esiiiii;, two mipeiiatit i latlers pireciit tl'eniselvcs to 
tile c.'ii su' .jation of the i.iiioei : ■ expeme (t labour, and time. 
Ana'.ni; ni i.ihoio, il it p>o;racis tlie tnoe, is laicly heiiefe-i.d, 
a- it exjiosi s the crop to ad'htien.al lisu and .areident from bud 
wcailicj; Init every saving m Zi/.'/eis a positixe julvimtagc.—The 
Swiss iiietnod saves both time and laboui ; and the loss fiom 
slicldio/i, 111 handling the coin, appe.Ms to he less tn-mi with ii'.. 
The main i.iiniipie ol tlioji ses'em consiMs in the u«e of the 
dnjlhf 111 tead oi the Mtk/r. Evei x one must be aweieof the 
very siiptiioi povveis of the foimer instinmenc; but iii the or¬ 
dinal v nuide ol usniy, it, notwitlistanding the vuiio.is coiitrn iiiices 
fit hows, sweeps, ciadic-, i\.c which h.ive been attached to the 
.scythe to reipedy the meoiiveiiieiicc, the corn is thiowii down in 
such Hide hciiji'«, and the ears become so entangled, that h great 
loss follows fioiii shedrimg: and hence f.inncrs have conceived it 
better to employ sis sickles tiian one scythe. Nay, I have heard 
it aigued, when piiccs weic iiigli, that there xvasgood orconomy 
ill reaping even barlcv. 

Vol.58. No. 279../K/y IS21. If . In 
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In Switzerland, however, by a very simple contrivance the ob¬ 
jections to the scythe have been completely obviated. Kuch 
mower is accompanied by a person bearing a light straight long 
pole, whose business it is to picss the pole in a horizontal position 
against the stems of the com which arc to be cut, so as to hend 
the cars considerably aw'ay Iroin the inoivcr, and leave him a full, 
fair, stroke at the aggregated stems. The pole i^ best made of 
deal, much about the thickness of the handle of a sweeping-brush, 
and in Switzerland is cninmonly about nine feet in length; but 
this must be deteriiiined by the nature of the scathe used^, oi 
lather by the sweep or extent of the stroke: for the poison uho 
bears the pole must be out of the reach ot all danger fiom the 
scythe, and at the same time thcic must be sufliciect length of 
pole left to press against the whole breadth or bench oi standing 
corn which the mower can compass with IiisscUlic. The poi¬ 
son who bears the polo, eoinnioiily a lad, stands with hisfaco to¬ 
wards the mower, a little to the left of ins line of piogression, and 
ino\cs backwards as the other advances. The pole may be held 
as the hoaicr finds most convenient; and steadied, cither against 
his body, oi his lliigli, according to his height: but caic must he 
taken that it is held iicaily horizontally, and the pole should prc«s 
on the standing coin, from about six inches to a foot below the 
oar«, so as to give a sloping direction, away fioin the mowci, to 
the u'holt (junntity likely to be cut at otic .^tiuke. The cais v bicli 
are tlius pio'^sed hack never stiaggie, cither during or aftci the 
stroke, hut slide along the pole; which, if piupcily hold, kcep^ 
them (luice even, and they will iaii one way, smoothly and icgn- 
larly. 

Should the corn liavc been beaten down by rain or storm, tiic 
scythe cannot ccitaiiily be used with the same advantage as it it 
st.inds elect and houlthy; the sickle will answer best uiulei siicb 
circumstances. The kiwis'!, howcier, aie so careful about tlici. 
(lops, that when fallen, they laise them, in pait, by fastening the 
stems togcthei, and tying them in a diieclion coiltraiy to that in 
which they Iiacc fallen, i^oincliines they plant stakes thiougl 

* The " •llii’s commonly u <('(1 in Imw lighi, shoit hlfiJi 

ami I bclicrc aie princii'.illv oi (iciiiMU luanufncti'io. The Iiundlos an 
juuch bent; .uid the niuwei st.unls toieiiiMy uptight Tlx* sweep is not voiy 
great. But tlu ovi'iss die 11111111 i.iblc iiioims 1 bavj seen putcbeii of gi.is- 
ou the Alp.s, glowing uiidci lcd>.-es of 1 n k m heic no <nrtle could climb, eiil 
as close und smooth as a dexteio'is 11’iglisli g.ii(Uncr could shave a gias* 
plot. Tliey put an exquisite edg<: on tlieir sivlbe i by hammering them out 
on little anvils kept fur the p;irpo.^e, iiisteiul of II luninn the edge by a coaise 
.stone as out niowcri* do; ami their .seytlie^ by this ticalmeiit eoiisrqucnth 
last much longer. The opcintion is ])eifoiined oi.ee 111 a d<iy or two ; ai d 
the edge is aiterwitrds still fuilhei dUai pciictl by a ..oit of .stiup ox piepuied 
board, finer thau ours. 
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(tic f'.LUi, and put small cross bars or rods, from stake to stake, so 
.Si to bear the sti-ms up; and after tin's the corn may he mowed. 
Bur II] the case of a fine, even, upright crop, wlicthcr of wheat 
or other siain, there can be no hciiitntion in preferring the 
scythe unit pole, if prupeily used, to the sickle. 

After the mower has passed on, two or more women or boys, 
commonly wpmen, follow, wlsosc business it is gently and care* 
fully to spread the corn that has been mowed, much in the same 
way that flax or hemp in spread, in even legular lasers. Wlien 
piopeily dried, a third opciation prcparatoi y to binding is per¬ 
formed bv two other persons, cornninnly women, one of uiioni 
cairies two wands or rods, about four feet in irMgt!i, tlic other 
one rod oiilv. The |)crsoii cairying the two rods, tiirusts them, 
one in each hand, undci the layer of com which lies spread out 
nil the gioiind; the person with the single wand, at the same 
time standing opposite to t!ic other, puts the single wand imdcr 
the layer, diicelly midway betwooii the two opposite wands. Then 
the hands aic laised, whilst the points of the rods or wands je- 
maiii on the ground, and thus the coin slides, or is shoved to- 
«’;ethcr, ill hcajis large enough fdr binding. If the ciop is thin, 
the gathciiiigs must begin the wider apart, oi two gatlieilugs 
may be united, and gical attention ^liiiiug this opeiatioii is paid 
to collectiiig any scatlcied or straggling stems. The same ope- 
i.ition may be performed with a lung-toothed lake; but the corn 
is shaken much less when the w'ands aie used. 

The hiiideis follow those who have collected the licap»: an 1 
it is tube particnl.nly noted, tliat the Swiss do not iisc the fresh 
('lit corn for bands, but make them at home m the bains, of 
*tiaw, at some oouvcinent time m advance. When vviiiited for 
iHc, thev .iro caitcd to the field, and distiibuted along the inws. 
The time spent in knotting the hands m the fiehls is thus saved, 
.liul the loss of giam from twisting the bands or rubbing again A 
. '.Iiei sheaves incaiiymg home is avoided. 

The adv\.ntages derived horn tins method, and llie division of 
J.iboui, will he obvious to any peison who has once seen the per- 
b'ct piaeti'c; and 1 do not tliink there is any exaggeration 11 
-’tatiiig, that with tlic same hands, a cinp may by sirIi means be 
'aved in half the time. But 1 am inclined to go fiiithcr, and ex¬ 
press my conviction, that the crop may be saved in half the time 
with even fewer hands than tlic .sickle icquiies. Much however 
will ccrtaiidy depend on the dexteiity and willingness of the peo¬ 
ple employed; but the nicic experiment of the scythe and pole 
may be tried vvitboiit any expense or diflicnlty. 

In describing this method as Swiss, it is necessary to add, that 
it is by no means gcnciai throughout Switzerland, hut confined 
at piuseut to particuloi' districts: after being once introduced, 

II 2 hovvcvci. 
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linwrvpr, it js iiover ahriiidonoil; ana I ha\e been idIH it is 
^))icarliiif; icry rapirlly thioii|i>li Ibt* eoiiiitrv. Tl»eic ran be tut 
.surer proof oKits excellenre; foi in a cuinitiy oxfio^ed to enla- 
niitics froin indcniCiit seH«!oiis, and uheic mmis ot *>c.trc’ity are 
by no incarib uncomruon. it would ivitainK not be adopted, if it 
did not eiisnio to the hiitbandniaii the utniosi possjhle produce 
tiom his crop. Tiioip is no want of hands in Swityerland ; on 
the contraiy, the valleys of Obeil.ind, ivlure I Inoe I'hscivcd the 
use of the scythe I'lo-.t pie\nlt‘Mt, swarm with inh.ihit.ints; and 
men, wotnon, and i Inldren all work in the fields with tlie gicatCKC 
as«Ml[iily, both Ciuly and late 

1 ha^e purpo'-clv delated this jniblicntioii until the turn '-f har¬ 
dest was ueai, iui<h'i a I'.ri^iia'-it.ii that it i.as lil.'Wx to province 
loo e eifcc’t, when ihne vv.is :.n i‘j;poiti!nttv of tijn;., the e'.|aii- 
n.ent whiNt the siilijeet Wvis lush iii the iniiid. 

Jj.i ifj. II,.Iiilv Wi, I j\ Is‘\» \'v M D, inn. 
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XIII. Niiice.s icsf.ct t’fig iv /Jf',.;. 

Chk l’l;iIosnp!.i»*in 'i’l.iMsaetions for 14j*2I, P.nt I. has j'.i't made 
its .ippeaivinei*, and llie following are the content •' 

I. On the bl.n K Ucte nnic^suiii of the Ni*i.;io heiin^ a Defence 
n'jainst thescincliin'*, I'alcc l oi the Sun’s Kajs. M\ ‘hi E. Home, 
ISnit. V'.H .S — II. On the iuai;nette Hha'in'iii'Miii piodiii cd hy Elce- 
liicit) j In aliCttc! iioniv^ii ! I. Davi, li.iit. F It .S ipW.li.Wol- 
laston, M.J). P.ll.S.--- ill. a\ ('oinniniiiCvitiDn c.l iisinwnlai Fact 
in Natinal lii-.toiv. P>\ dn' Ui.;ht Mon the K.nl of Morton, 
F.R.S,; ill a j.v.ttcr advlri'sed to llw I’lesul'-ut.—1\’. P.iiTunl.M « 
of a Fart, ncailv m'diI.ii to that ichitc'd by Loiii iMoitoii, coni- 
nmnicated to the Picsnleiit in a l.eltci finin D.nncl (iilrs, Fsr|. 
—Y. 'Ilift ('looniaii Leeline. Mn'ioscopical Olr.eii ations on 
tlie following' Snliw"-rs. On the Uiaui and Neiies; ihowiii;' 
that the Materials of w lileh t'lcv sue couiposcd exist in tlir [flood. 
On the Divcoverj fit Vabes in the Iliaiiches df%ie Va • brewi\ 
Iviiig between tin* villous ami niii'ciilai Ooats of the Stoniacii. 
On the vStrin Lire oF tlie SjjIcvm. Jty Sir Eveiaid Iloitie, liait. 
V.P. If S.—IV. Uriljtjivo new (^mipoiiiuis of (.’hlonnc-and Cai- 
bun, and on ii new Cornpouiul of ind no. Cat bon, and Mydio^cii. 
By Mr. Faradi\, (Micimcal Assi-tai. in the llojal Institution. 
Communicated bvW.'i'. Bi!tnde,FfS<). See. U.S. and ^of- Ohrin. 
K.I.->-V;l An .\cconiii of the CoinpaiiMiii of vaEMfat Hiitisli 
Standards of linciii Measiue. By Capt. Ilriiiy Kut^F.R S.— 
VIII. An Woniit of the uiinarv Oij^rmis and IJiiiie of two S|)ecic8 
of the Genas Uaiia.-v By John Davi, M D. F.U.S. IX An Ae- 
roiint of ii iMicroiiietei insde of flock C'lystal. By (i.*Dolloiid, 
F.K S.^X, The Bakeiiun Lectuie. On the best Kind of Stcbl 
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i\nfl Foi m for a Compass Needle. By C^pt. Henry Kater, F.R.S. 
->Xi. Notice respecting a volcanic Appearance in the Moon, in 
a Letter addressed to Sir Humjihiy Davy, Bart., P.R.S. By 
Capt. Hcnr\ Kater, F.ll.S.—XII. A further Account of Fos&'ir 
Bones diseovcied in Caverns included in th6 Limestone Bocks at 
Plymouth. By Joseph Wliidhey, Es(j. In a Letter addressed to 
Sir Eveiard Home, Bait. V^.P R.S.—Xlll. On the aeriform 
Oompoiiiids of Charcoal and Hjdrogen; with an Account of 
some adilitiunal Experirneiits oii the Gases fiuni Oil and horn 
Coal. B} William Henry, M.D. F.R.S.&C. 

Rcpoil of the Select Co'inmU tee on the Ophthalmic UonpitaJ. 

pp. 8. Svo. 

It 1 ® with imicli pleasure we have perused this Report of a Se¬ 
lect Cumiiiittce ot the House ol Commons, on a branch of the 
scivice ulucli lias of la*'' iiccit the object ol much jealousv, 
and, we must ad..', ot itmcli cahunny and misrcpicsciitacioii, B 
is di'iw'u lip wuh gieat deal ness and ability; and it doe.s merited 
justite to the eseiticn-? of the iridicnlual W'ho‘«e dis.ovciu's, oral 
sii|)''ii'>i i.itdlit;encej^ud skUl, gave lise to and placed lihn 
It the Ik^'.iI of l!ie Ophthalmic Kstahlislimenl. 

The oiricei.s oi tliis nisiitulioii, 'Ifcayf the Committee, “ have 
hse’i stated to us to he thice. 

I'liNt, To (liffii-e, gciieralij', among the sni goons of the army, 
tile Miowli'ii^e of tlif^ best modes of ti eating the cinonic and third 
.tag>*of tlie (lisoirlei. 

Seconillv. 'Fo diinihisli, if possible, the charge of the out- 
peiisioiiiMs oi ClieKea Ilospilid, hy ciiiing ui iclieviug men who 
iiad icireived peiisivins fm dcicctivo sight. * 

“ Thiidb, To cii-ik la home iK-gi ce the aiinnal augmentation 
of the pension list, i)\ ti eating men about to he discharged for 
delective sight, and by thus ibniu.ihhiiig their claim to pension, as 
fai as it might be founded upon the impaired state of their vision. 

Your CoiKl^toe ate oi ojiinion that these objects were of 
snniciciit irhpoituiice to justify the steps wiiieh were taken for 
tlieii attaimiit'iit. 

“With respect to the first point, your Conmdttoe have the sa¬ 
tisfaction to find, that tins, winch w'as the most imyoitant ob¬ 
ject, has been gicatly promoted. The o]ihtbaIinia having upon 
the return qf pur tioops from Egypt become, comparatively speak¬ 
ing, a neiy^|^usft.in tins country, it.s piopcr treatment was at 
first impeitl^lv nhdeistood, ll appears, however, that the at¬ 
tention of the Medical Department of the ariny*has of late years 
been most successfnllv diiectcd to this subject, and that the best 
nodes of treating all the diifeieiit stages uf the ophthalmia arc 
now well uiideretood and practised in the army; and your Coin- 

iinttco 
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“ With iC'ipcct to the second pojiji nu , ,i h.is hi'on stafcil, 
that valid doubts were .su/rgcsted, how far it was in ihe powci tA 
the CominisMOiiLi ni Chelsea nospitai to take nw.iy, or dinniM.sIi. 
any pension nhicii they liad granted under the provisions of the 
act of the ‘Iti (ieo. (11.; and consc(|nentlv, your (aanunUee ha\e 
not lliouglil it nccc*s:ny to direct tlielr in(|iniies to tins, .•hit, ns 
:ii) diininiiTion of peiMoir alieudy granted cuulii, under .iiu eii> 
fiielaiuci, IiH'’ Iiitn dheted. 

*■ With KSjie' l lo tin- tliiid point, a-* hut n ff.v mea -oeiicini- 
't‘ii''('d h.r.e h':in jdaied in thu liospiUil, it docj nut .'ip])i.'.‘ii to 
\ i.ii Ciimi.'iiae, iliat So vVilliaiu Ada'.ss has had suBicient oji- 
I .'Mtii'iily oi showing iiO'.v f.ii he eou!<i li.ive efleeted this ohje. t, 
iipiiii till! SI‘lie oii;’iii.illy |iioposer|. I^at the j^eneial diffiriKai oi 
l.iiin.leiigi' :"iiohj; tiic ihuduM otfio'ers of the ariiiy, must iie- 
(essanly lead to llio .ieeonipli*>hment of this end. 

“ W itii ii .■.nd 111 the fiilire continuance of tins cstablislr.non:, 
it ha>l)'jiii ‘tilled to toil! Committee In the Depailnieiii v,;'i 
uhich It (iiigiiiiUid, that the main objects for which it uas in-ti- 
tiiu'il inning tinis been attained, it docs not appeal tiiiit any 
pihli'’iiieoiiveniciicc would now aiisc fiom its diseuntiiiuaiia'. 
ill this opininn yoiii Coimnittee arc dispos-ed to concur, and they 
tlieietoie icotmiicnd, that the Kslahhsliincut sliunld he dncn'i- 
(iiir.rd, ns ouoii .as the pioper airdiigement c in eoinenicatiy be 
erteetid. 

11 poll the ( laiins of Sir William Adams upon the piihlie, your 
Committee liavc to repoil, tint he has rested iho'.c eiaims upon 
tu 0 grounds, 

“ Fiist, upon hi; having been the means of jpromulgntiiig to 
the aimy, and to the public, ecilaiii infoiinatioii as to the tliiwl 
n; elironie si.ago of the ophthaliiiia and its coiise(|iienees; nuinel\, 
that it is tlie general, if not invariable, cifeet of the iiifiammalioii 
in the acute stage of the disorder, to pioducc in a greater oi ]c‘>s 
(iegree, what are termed gramiiatioii on the inner surface of the 
eve-lid; that tliese granulations render the patieut subject in 
relapses, and arc frcipiently the cause of blindncso.’) tiiat duiii.g 
the relapses so happening, the patient is liable to become again 
infectious; and therefore, that these granulations must iiivaiiahly 
he looked for^ and removed, before the patient can be effectually 
cured, 

“ Secondly) upon bib having attended the Ophthalmic Ilospit.d 

since 
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•■iiiL'C its first formation in 1817j withotit having hitherto rc'^cived 
.inv rcinunciatioii for that dutv. 

*•' lip'm the fir-it point, join (’ommittec have to report, That 
tiic (‘M<»tvnre of these j^ianiiiations, and the neecssity of removing 
them, seem to have been known in very early times, and are 
•itU cited to ill the woiks of Celsus in the fii^t continy, of Panins 
of /E^ina in the seventh, of Rhascs the Arabian in the tenth, and 
in the wOik of Sir William Reid in the rci(>n of Queen Anne. 
That consequently no person in the present day, can claim inuie 
than till' merit of having icvived knowledge which had f.dlen into 
neglect. Yuiir Cumiiuttce do not feel it ncceyoury to pionounLe 
between the conflicting claims upon ibis hc'ad, or, by rcc'om 
Mcndnjg a pailiainciitaiy rewaid lor Mich levisal, to decide to 
vhoin the ineiit piopcsl) beioiigs. They conceive, that question 
is best lof to the dcciMon of the pioicsMon, and of the public. 
Ihit ihey aie of opinion iha*" Sii William Adair.h has, among 
othciSjbecn gieatly instiuniental in promulgating this Knowledge, 
and in rcndeiing il generally avaiKiblc. 

“ Tpon the •second point vonr (’oiiimittcc liiwc to lep-nt, that 
Miice the hist eitabhsliinenl of the Ilo-pital in IS17, Sir^V’llilanl 
Ad ims has <Ie\otcd t-i ihe duties euhing onl er his ap|v/,ntincut, 
a large poition of that linn’, which to a pi(i{>‘ioiial man is the 
Mimee of income j ainl fl-.!. inasniueli as the time which he 
emiUl apply to liis piivato ,ii ictice has thei.'bx been much cur¬ 
tailed, III- piofos'ioo.d erai.himenti innsl aNo hiwe been propoi- 
tioiial!\ Ie‘seiied. Tli-st h.i ha> peifermcd the d'dicnlt duties of 
his apjioinlinent with tin gieaUsl/cvl and a'sidiiity; and that 
)oui (\ninnitrce has.* h..vii led to loiin the K5g!itst opinion of 
Ins •.kill and abilities .i- ...> onili t. 


“ Your ('oinmittce taking into e.iiists'ciatioii all the circum- 
•■tanee. of the ca»e, aie indiKod to iceon.iiiei.d, that the sum of 
four then .and pounds should he paid to.':. \v’illi.'.n Adams, as a 
icwanl An llic scniccs \vhi<‘Ii ho lias len.l. ied to the public.” 
.hily.'h ‘ 


Obsc! vatluiis on certain Aiiijetioiis of tlie I Toad commoniv 
called lit ad-aches j with a View to tlieli mcic complete iCIucida- 
tion, Picvcnlion, and Cmc j togeiliei vviiii some Inief Rcinaiks 
on Digestion and Indigestion. P.y Jainc" Farmer, Member of the 
Rosal College of Surgeoiia in J.ondon, and Licentiate of Mnl- 
wifery of the Royal College of Physicians, Dublin. ISmo. 2i. 

The Qui^ily Journal of Foreign Medicine and Surgery and 
of thcSci^ces conneetccl with them. No. XI. .Svo. 3f. Gti. 


P/ep(o in^i Jor Publicathn, 

Dr. Conquest will puhlibli, in a few weeks, a second and en- 
l:.igtd Edition of his “ Outlines of Midwiferv,” with copiaa- 
pKilc instead of lithographic Engravings. IJi. Mi, 



Gl 


Roi/nl Socuf i/ q/' [Atetatme. 


Ml. Stevenson, Oculist and Dentist lo Ilis Ko}<tl Highness the 
Duke of Yotk,&c. will shorth pi.hli^h a practical Treatise on the 
Nature, Symptoms and Treatment 1/ (iutta Serena, a Species ot 
Hlniilncss,:tiisiiig Iroir aLoss <>1 Scii^ibilil} in the Net re ut \'ision. 
Illustiatcil by numerous Oases. 

Alexander Jamieson, Author a!' :i Treatise 0:1 the Cuiistrnctioii 
of Maps, and a Oiainmar of Gcitgiaphy and Eleinentni) Astro- 
noiny, has now in the jire^s a Ccle tiul Atlas, being nii exact 
P>'piCbeiitation ol the staris r'liinaincnt, as it appears to the 
Iac of an ObseixiT on the EiUih. Thii Work cuin|jriscs j;enci!d 
C'unstiiictions of the lleinisplieies and Zodiac, v<*h paiticnlai 
Piujeitioiis of the .snccessnc (lonsteilutions fiom ]\)le tn l^ole, in 
'J’linty Coppei-plate l*'in;iii\ini>s. Jlach IMate is aecoinpaiiiL I lu 
a scienliiic Descriplion of it<> Content'.. The Method of finding 
the Place of theCoiistcIl.ition i-. altio pointed out, and such Pro- 
iilenis as arc U'>iially ji.'tfoiined on the Celestial (ilobe, and nne. 
hkeuise be solved bv Al.ipi, are given as piactieal Examples foi 
the Astiononncal Student. And it is fiiither illu-tratcd by .1 
(ialalogne of the Sl.ns it contains, from the fiist to the ^evenlli 
Magnitude inclu/i\e, indiia'.ed by Tallies of then Right Aseeiision 
and J)eclinalion, with such othei Notices of (J'jlcsti.d Plaeno- 
niena a'l aie most u'oitliy of obaei vation. 

IhligitutU l^hiloMipfua; or, A new Tlv.’ory of the J^'utli, iii 
Unison with the Moaue Account of the Cieatiun; dliistiiitiii;;, 
tiiat by theC'ieatoi's eoinmand thoEaitli w.is foimed 111 uClob: 
of Water, fiuin wlieiice it has aiiseit as a Ticc fioin its Ceini, and 
that the Dm'tnne of Chaos is founded in a Miscoiice|ition of the 
meaning intended liy the ’'acred i'istoiian. With an Appends 
on the Pliiiulity of inhabited Wuilds. lly \V. Welch, of Stonc- 
liousc, Devon. 

“ And (i'kI siikI, T.et llicii' bo :i Fiiinainont in tfio midst of llio W’lilei s And 
(iod iM.idi* tbo I'll in iin.'iit, mid iti\idk.d tliu walir^ whicb v.oii' iiiidci 
the Fiiiiiiisieiit, iiuin the \i atcis whuh wiie al'uve the Fiini it loat.' 

fti'ii oil ijt.i. \oi (land /■ 
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XIV. Ptncecdbig't aj Ijcmncd Societies. 

# 

ROVAt. SOdS'IY OF I n nU^TtTRE, 

Instituted under the Ptttronagt\ and endowed hij the Muni/tcenre 
of His hlajestff King George Hw F'>urtli, for the Promotion of 
general Uttaruture; to connsf of a Piesident, Vice-Presidents 
and Council; Fellows, Jssodates, and Uotwrasf idombers. 


Origin and Cmiowmtnt of the Society. 

A.N accidental conversation svhieh took pl.icc in October 1S20, 
on the advantages which might be expected liuin the institution 

of 
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Royal Society of Literature. 

oF a Society of I/itoratnre, somewhat resembling the French 
Academy of Belles Leitie'i» having been commuiiicuted to Sir 
Benjamin Bioomfieidj and by him to The King ;-and His Majesty 
having expressed his approbation of the pi-iposal; a general out¬ 
line of the Institution was by the Royal command submitted to 

• • 

His Majesty’s perusal. On the 2d of November, the pe’-son 
who in couversation sii!>;;.‘stc(l the proposal received His Ma¬ 
jesty’s commands to attind llis Majesty at Caiiton House, for 
the purpose of digesting the best mode of gbiug effect to the 
iiiideitaking; and wasintiusted b} His Majesty with full libei^y 
to ariangc the Plan of the Society. The Institution having, in 
its oiigin, no connexion witli politics, ui pai'y of any kind, no 
ap])luations weie made to Ills Majesty’s Ministers for their 
eountciiaiice or siippuit, though its oiigiii and progic^s were re¬ 
spectfully eonimuiiicated to the Secictai y of State foi the Home 
Depaittuent. 

Learning i^, by principle, eomprelieiishc and liheial in its 
views; and though the higher branches of literatuie have a mi- 
tiiial connexion with peace, loyalty, and cstahl'ishcil older; \ct, 
as the Foundei and Pation of tlii^Society, the King piesenlshim¬ 
self to Ins people, singly, as the friend ol lelteis, as an example of 
innniiieoncc, and the prumotei of whal has been long wanting to 
the hteiary eiedit of the eonntiy. 

His Majesty having been pleased to cvpre*>s, in the most fa¬ 
vourable terni«, his Royal approbation of this ISocicty*, and hav¬ 
ing honoiiied it with his muniticent ])atronage, by assigning the 
annual sum of one hundied guineas earh, tor ten Associates, 
putable out of the Piivy Purse; and also an animal Preriiiuin of 
one liiiiuhcd guineas for the best Dixsertation on some interesting 
subject, to he chosen by the ('ouiicil of the Society;— 

The following Regulations have been adopted as the basis of 
its pioccedings. 

Objects of the Society. 

The objects of the Society are, to unite and extend the general 
interests of literatur^; to reward literaly ineiit by patronage; 
to excite literary talnit by pieiinums; and to promote literal y 
education by bestowing exhibitions at the iiniveisities public 
schools, in cases of distinguished desert. 

Comtilutim of the Society. 

h 1- iWl’cllows constitute the principal body of the Society', 
and contribute to its support by subsetiptions and benefactions. 
Every person elected a Fellow of this Society, shall pay annually 
the sum of two guineas, or mure, at theii option, or a propor¬ 
tional composition in lieu of the annual pavinrnts; and no per- 
Vol hS. No. 2711. July 1S21. ' I sou 
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fioi) ran ho pnipoMHl (or election unless on the iccnminciidutiuM 
of at least tliicc I'ellows. 

§ 2. The Associates form that puitioii of the Society to which 
its pationuge is dneeted; they me to consist ol two elassc'-, 
si/;. Associates under Patioua^e, whethei of the Kiii^ oi of the 
Society; and Ilonoiai) Associates; finin which latter class the 
/Associates uiidci lhitionaj;;e will ehieny he elected. 

The Ch'ss of Associates under Pation:i{;e, is to consist of per¬ 
sons of distinguished leninnn;, aiiihois of some ciedituhle woik 
of hteutuie, and men of good iiioial chai.ictei ten (iii the lhi\al 
cndownicnt, of uhoiii shall he natives ot the United King¬ 
dom, and loieigncis; raid an niihniited nuiiilui on the 

funds of tlie Soeicts, as soon and in proportion as the ninouiit 
funded shall he snllieient foi the piiipose: the whole miuiber 
both on the Ko\iil eiidowinent, and on the funds of the ISociel}, 
to he appointed h) the Council of the Society. 

Aiithois desiious of hec-oming Associates, shall send a sjiecifi- 
eatioii of their woiks, which being appio>ed by the Council of 
the Society, lhc\ will he eligible to the (lass of lloiioiar} Asso¬ 
ciates; to whiili (hns no peison shall be elected, Imt on the le- 
coniiiicndatiun ol at hv.si iliiec Fellows ol the Society. 

E\ci} Associate laider piitioiiago shall, at his adiinssion,choose 
some snhjcct or .aihjccts oi litciatiiic, upon winch he will engage 
to cnmnnmicate within the yeai a paper or papcis for the So¬ 
ciety’s Mcinoiis of I.iteiatnre; ol winch incinuiis a \olume will 
he puhlishc'd hy thcSmiety fioin tinm to liii'c*. 

§ •!. 'I'hc Iloiioian i.kiiihci.s shall he siich pcisoi,' .a, nio en¬ 
titled to pnhlie icsjif cl on account ol then htciaiy chaiactcis, 
and are to consi-t of Piofes^ois ot htcralnie in tl e siweial uni¬ 
versities of the riiiii’il Knigchiiii; Head Mastcis c/i the guut 
schools of lloyal foiiiidation, and other gieat scluxds; ennnent 
litciary men ni thelJinred Kingdom; distingui'ihed female wiitcis; 
and iiKo Imcigiieis celehiaU'd for liteiuiv attainments. 

VJ aP 

Siif'u'f iptfofis and Deiicfadiom. 

§ 1, An niinal 'uirciiption of ten guineas continued for ii\c 
veais, and engaged to he eontinned at least fi(e \cais moie; nr, 
a hciicfaction of one hiiiidicd guineas, will entitle such siihscii- 
Lers and hencfaetois to ]nivilcg<'s I'cicafter tohedcclarcd,ae- 
cuidlng to the date ol then siihsdiplioii. The same piivileges 
to be extended to all otliei subset ibeis or beiicfactorl^ when their 
respective subset iptiuns or henefactions shall collectively amonnt 
to one hundred guineas. 

§ 2. Iloiiuiary Mcmheis may bccoiiie subset ihrrs or benefac- 
tcis; cud, iti Ol dcr that cvci y iiicmbcT of the Society may have an 
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(il rnntiihutiiig to its support, tin' A'isonatci-, oi both 
< lasses, will be ar libeit) to siib>CTil)C one guiiuM pei iiniium. 

subseripcions oi benefautions from hidies oi othei per- 
boiis, not desirous of becoming ineirbers of (he Society, bhall be 
received, and a list of such contiibutors snail be inscrtect in the 
Society’s tncmoii s. 

Fioin the month orXovcmbt <■ to July, both inclusive, with the 
exception o{ the weeks of Chiistinns, Easter, and Wbitsnnlido, it 
is })ioposed, th.it a weekly inectuig of the .Society shail be held 
on cvciy Thursday, at two o’clock. 

Siibbciiptions become due every le.ir on the 2l)th of J.i- 
iiiiaiy, being the anniversaiy of the King’s accession. Snbscii 
bcis to the Society aie leque^ted to send their subscriptions to 
Messis. Iloaio, Bankeis, Fleet-stieet; or to Messis. lluteliuid 
and Sun, Eooksclleis, Picradilli, ivbcic copies of the Soeieti's 
plan, and prize subjects, iinv be b.id gratis. Letters and coiii- 
iiiuiiications to the Society to be diiected to the Secictan, at 
Messrs, Hatcliaid’s. 

Foimof Oidt‘1 fur Vayuienl of Stil'Mtipiiun. 

Messis. 1 S 21 . 

Ple.'i'-e to pay foitlnvilb, and .ninn.illy, on, nr as in <ii as 
may be to the 'ifltli day of Januaiy, until lintliei diicdion, to the 
TirasiJiei ot The Koval Society ui LitLiatuie,at Messis. lloare, 
I'Icct-sticel, the sum of guineas. 


XV. InffUigPtKf find Miscellaneauh Aiiiclct, 

MAN(. WK il,. 

7b the Editor. 

I Ni‘’vc.isilc-iij>')ii-Tjiic, July.'), I'tJl, 
T may not be unintcicstiiig to such of your icadeis as 
possess estates oi iiiaiioii.il lights in distiicts, the geoIngic.*il fe.i- 
tiiics of which aic .similai to those of our coal foinialion, to lie 
made ac(|n.niited with the discoiery of thco>iduiif iiirniganese 
in this neigliboiiiiiood. I'lving icpurts had long been iii circula¬ 
tion of the existence of tins niineial at Ousten near llipetb si¬ 
tuated between three and four miles noith-west of Ciicstei-lc- 
btreet in the countv of Diiiliain; but it was generally suiinised 
tliiit iron slag, of wliii b huge (junntitics occiii bv the sides of all 
the Komau lo.uLs in the iioith of England, bad been niistaken foi 
it, foi no traces of tins metal bad preiioiibly been detcctcr] in aiiv 
of our numcioiis mines or ({uniiies. However, about two nioiitli-. 
since, these lepnits were verified by some large masses of llie 
bl.ii iv oxide b( iiig uncovered by the jiioiigb, but whctlici eoiinccl- 
fd with .1 vein or a bed is not vet detcimined. The sjiccitnt >i 
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now before me is black, its fracture conchoidai, *iiid btrurtuie eel- 
luiar; the intci^tices partly filled witli iiou ochre. Maiijs^aiieftc 
seems to pervade the newest as well as the oldest loeks. Brotig> 
niart nicjitioiis it in chalk; the black oxide has been detected in 
the Oikney Islands, and the giay in the '>latc mountains of Cum> 
bciland. The ji^colo^icul position of this coal foimation is above 
the cncrinal, and below the magnesian limestone. 

While on the subject of localities of rnie niincials, it may not 
be amiss to nicntion that diallngc (forming a subordinate bed m 
mica schist) was met nith ihiee oi foui years ago I'V Dr.Bowie at 
Ciaig Ciiillcich in the Highlands, and at Castle Iliil near Kes¬ 
wick, by Mr. Jos. Fiyer, who has also noticed veins of bca.’^iful 
vcllow fernigiiK'ous (piart/ in the grauwackc at Langholm, boi- 
denng oil Scotland. Vouis, &c. &c. 

_ N. J. W. 

AKRONAI’TK Astl-NSION oh MR. (.IlliFN IN HONOUR OR 
Ills AlAJl!.ST\*6 rORONVnoN. 

[tin onII Account of liis Aciiiil Voyngc ] 

The hiilfoon with which I ascended was ,‘M feet in dinmctei, .is 
nc.ir llio si/;c U'. pnssililc of the one with which Lunnidi hist made 
ail ascension in Kiigland. It was inflated with about 12(U1 cubic 
feet of carbonated li)diogcii gas, supplied fioin the main pipes of 
the oiiginal cbaiteied (>as (.'onipnny, and 1 am miicli indebted 
to the gentlemen of tlie Cominitrcc lor their kind assistance du- 
ling the oiieinlion of idling. 1 had no duiiht of heing able to 
aseend with the gas, having, since the |}ciiod when 1 fust con¬ 
ceived the idea th.at coinnion gas would answer the purposes of 
aciostation, made fiequent cxpciimenrs, all of which completely , 
succeeded; nor was m\ aidoui damped when 1 knew' that, even 
within an hoiii of in\ ascension, jieisons of gicat e\pciicncc iii 
aerostation cxpicsscd their opinion tiiat 1 should not be able to 
iiscrnd. 

About five minutes before one i/clock the ropes wcie divided; 
and having taken my scat in the cai, the balloon rose in a ma¬ 
jestic mnnnci, ncnil) pcipciidicnlaily. The almost deafening 
shouts of the populace, and the lo.ii of cannon that took place 
when 1 had ascended a coiisidciuble distance from the eaith, 
ngittated the balloon. I felt the efrci*'of it most sensibly. The 
moment the discharge of cnimoii took place, I knew it was the 
signal to be given wlicn the Ciown was set upon the head of my 
most gracious Sovereign, and I dicw the coik of a bottleof biaiidy, 
and, having pouicd cut a foil glass, I diaiik Health, long life, and 
n glorious leigii to His Majesty.” The efleet ol the air upon the 
brandy is woithy of notice: when I drew the cuik, a report took 
place, which I attribute to the raiification of the air, similar to 
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l]iat produced hy drawing a cork out of a bottle of sorla water. 
W'iicii the balloon traveiled at its greatest rapidity, I feit not Uie 
least motion; it appealed as if the car in which I sat was sta¬ 
tionary, and tiiat the caith was receding from me. The balloon 
took a notth-enst direction at first; and on my lookingdowo upon 
the vast assenibl^e of per&'^iis ki Westminstei, the delight 1 felt 
i-i out of luy [xm-cr to dcsciibe. The I'icw piesetitcd one entire 
living masb of more than a millinii of human beings. Having 
ascended as high as I could without tiii'ouing out ballast, I de¬ 
termined, as tlic weather was fme, to keep in sight as long ns 
possible. 1 tiiimv out two bags of sand of iO lbs. weight eavii, 
and immediately the balloon lose with nstonisbingrapidity almost 
pcrpciidiculaily, according to iny wish. When the balloon ai- 
iivcd nr its iilinost altitude, which in iny opinion (I could not he 
ceitaiii, ill consequence of the r>sciliation of the qnicksihcr in the 
linronii'ter) was about 11,00(1 feet fioin the earlii, I found that 
i had entmed a cun cut of air, com eying inc diicctly eastward, 
towaids the Noie. The cold ivas cxtieine. I put on a cloak 
which I took ii[) with me, and on looking at inv gla'os I found 
lli.it it was below .'JO—two degrees lielow the heozing point. I 
W. 1 S le.'iiliil of being cniiied to sea, and immediately ojicned tlic 
valve; the gas i'isued in coiisidernble qnantinch; and 1 found, 
by the iiicre.isc of the si/e o( oiijccts below me to my optics, that 
I was descending vciy lapidlj’. The largest fields, winch n few 
itiinntcs before tippe.ired to be not inoie than sis itiehes sqtiaie, 
inciCAsed in size greatly; and I vei\ soon saw the sea and a 
nninhoi of vessels nio'-t chstinctlv. The balloon hail a lotatorj 
inntion, and tinned about four times in a minute. 

Still le.iiiiig th.it I should fall into the sea, 1 ojienod the valve 
to iti utmost es.lieinits ; and liaiing descciiiicd so ns to be able 
to rccoiinisc small objects distinctly on the earth, with gicat de¬ 
light I funnd rii.'ic the balloon had eiiteied anntiict cm rent of air, 
which w.is conveying me fiom the sea; 1 was tiicn tiavelling 
1101 ill-west. I sal down and late some sandwiches Hith a good 
appetite, and snw the clouds roiling lieiicath me, nppaieiitly on 
the ground. About 20 niiiiiiics bcfoie two o’clock 1 descended 
in a held belonging to .*1 faimci named Lnmkiiis, iilih'li is situated 
about foiii miles be\niid Ihiinet, in the paiisli of South Mims, [ 
uas not awaie that 1 bad descended so lajiidly; bduie 1 h.id time 
to diaw m\self up to the luxip, the car stiuck tlic caith with great 
foico, and 1 waa thrown out of it on my bat k; I uas ncaily 
siniiiu'd from the effects of a bhm which I icccived. 1 stdl hold the 
li'jo]) of the balloon; and the giappling iioii, which I had thiown 
MUL nlicii ahout a qnuitcr of a mile from the earth, not taking 
•mil hold, I w:is drugged on my hai'k along the giound a coiisi- 
ieiuiiie dislaiiLe. The bullimii was cvciituallv secured, with the 
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assistance of a gentleman named Waugh, and eoinvuMl trt .1 
place ot safety in liKs paik, and I ivas aftci wards most lios|nl.t)dy 
entertained at his mansion. To him my giatitude is due; and hut 
for his kind o\citioris, I have no doubt the balloon would have 
suffered considerable injury fioin the gioat crowd of persons that 
assembled on my descent. I believe, from the best caleulation 
1 can make, that 1 tiavelled altogether, in vaiious directions, up¬ 
wards of 50 miles. 

4!>, (iosucll-tticut, July 20. ClIARLEs GhKKN. 

IlErORT RKLATJVKTOTHK MOVING UOG OF KIl.M \LE\DV, IN THE 
king’s OOUNIV, made IlYOIlDEIlOF THB RO'ML i>UUI IN 
SOCIETY. 

To ISct KNAL M‘('.\kihy, J'Dscj. &c. &c. 

Royal Dublin Society-lI«)ii''e, July 10, 

Sir,—In compliance with the lequest of the Royal Dublin 
Society, conveyed to me by join letter of the 11th hist. 1 have 
visited the moving bog of Kihiialeady; and finding on my letuni 
to Dublin to day, that vciy eiioneoiis notions, lespeeting its 
magnitude and dcstiuetivc effects, have been cntcitaiiied, 1 think 
it iny duty iniiiiediatelv to coninuiiiieate to you, for the iiifor- 
mation of the Society, some aceoiiiits of the nutuie and evtent 
of this once alarming pha>nointMion, 

The bog of Kihiialeady, fioni whence thceiiiption broke out, 
situated about two miles to the 1101 th of the village of (Marn, in 
the King’s County, is of considerable c\teiit; it may probably 
contain about 5!K) alIe^; in many paits it is 40 feet in depth ; 
and it is considered to be tlie wettest bog in the eonnty. It is 
bounded on all sides, eserpt the soiitli, by steep iidgcs of tiigli 
land, wliich aic composed, at the top, of liniu-stone, gravel, 
and beneath ot cavernous liincstone>iock, containing sulitciia- 
ncoiis stiearns ; but the soutbein face of the bog is open to a 
inoory valley, about a qiiaitei of a mile iiibicadtlijWh'ch for iieaily 
Haifa mile in length takes a soutiici n diicetion in the lands of !.•- 
satiioky, and thru turns at light angles to the west, and contiiiiics 
gindtially v •deningfoi upvvardsof two miles, ’i'liroiiglioutthecentic 
of this valley flows a sti cam about 12 feet in bi eadtii, which scrves.is 
a discharge for the watcis fioin the hog and sniiounding eouiitiy, 
and finallyjoins thciivci Brusiia,above the bridge of Bally cunibei. 

The bog of Kilnialeady, hkc ail other deep and wet bogs, is 
composed, for the fir«t eight or ten feet fiom the surface down- 
w'aid, of a reddish biuuii spongy mass, formed of the still uiide- 
coniposed fibiesof the bog moss {Stj/iagnum palu5tte)w\\\c\i by 
capillary attiaetioii absoibs water in gie.it quantity. Beneatli 
tins hbioiis mass, the bog giadii.iliy becomes pulpy, till, at length, 
towards the bottom, il usjumes the a|i]icui<mcc, and, when c\.i 
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inint'i], the coll^i8tcnce of Mack inuil, rather heavier than 
water. 

The suifuec of the bof* of Kihnaleatl) ivas elevated upwards of 
20 feet above tlie level of the valley, frtnn \vl ‘•■li it rose at a steep 
riiii;le; and its esteinnl face, owuig to The uncomiiion drpiesa 
of the season, lieiiu; much fiiuicr tliaii usual, the inhabituiita of 
the vicinity weic enabled to sink '.heir tuif holes, and cut turf at 
a de|)th of at least 10 feet beneath the suifaee of the valley, and, 
in fact, until they irached the blue clay which foinis the sub- 
stiatuiu of the bog. Thus the faces of in any of the tiiif banks 
leaehed the unusual height of ^10 feet poipendicuhr ; when at 
length, on the Hhh diiy of June, the louei pulpy and muddy 
pail of the 1 og, whicli possesses little cohesion, being unable to 
legist the gieat jiiessure of water fioin behind, gave way, and, 
being once •^ct in motion, floated the upper part of the bog, and 
continued to move with astoni -hiiig velocity along the valhey to 
the soiithwaid, foieing hcfoie it not only the clamps of turf on 
the edge of the bog, but e\eii patches of the nioory meadows, 
to the (lopth of spseial feet, the gias*-)’ suifacc of which heaved 
and tinned ovei almost like the w'avos of the oeenn ; so that in 
u \ciy slioit space of time the whole valley, foi the hieadth of 
almost a i|uaitei of a mile between the bog edge and the base of 
the hill oi Li'-.inisky, was covered with bog to a depth of fioin 
eight to ten feet, and appealed cveiy wheie stinlded with gieeii 
[latihes of iiiooiN meadow. 

'j’lic hill of Li-<aiiiiky retarded the ])iogrcss of the bog for 
some lime ; but at length it began to flow at light angles to its 
fustcoiiise along the valkw, w'heie it tinned to the west, and con¬ 
tinued with uii.ibatod lapidity until it reached the hog load of 
Kiibiide, (which inns diiectly acioss the valley, and is elevated 
five oi si\ feet abo\c it,) and choked up hy the biidgc through 
which the waters of the stieam p.iss. This hairier lelaided the 
pi ogress of the bog for five da\s; at the end of that tune, the 
m cuimilatioii W'as such fiom tfie still moving bog and the waters 
of the stieam, that it flowed over the load, and eoveied the valley 
to the south of it for about half a mile, flowing with varied vclo- 
I ity, till it was again stopped fur a few hoiiis (as I imdcrstaiid) 
hy a second road across the vallev leading fioiii Clara to Wood- 
held : having also oveicomc this obstacle, it piucccdcd slowly 
wcstwaid ; and if its progicss had not been checked hy the veiy 
judicious means that have been emploxed, the uliole cvtciit of 
the valuable meadows, which compose the valley where it ex¬ 
pands to ihc westward, must long since have been eoveied. But 
when the flowing bog had passed over the lotid of Kiibiide, an<l 
the consternation in the country became general, at the dc^iie 
of the loids justice*', Mr. (iicgory einplojcd Mr. KillaU, cii- 
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giliGcr to the directors general of ininiid navigation, to carry into 

execution any woiks Uiat could be devised to aircst the piogress 

of the bog. Mr. Killnly at once perceived that the only leasiblu 

remedv was todinw off the water that had accumulated : and to 
• # 

accomplish this cint, he employed a number ot labourers, to open 
the course ol the stream where it was choked up, and also the 
drains through the valley that could be directed into the stream. 
By this means the head ol the water was soon lowered, and in 
conHC(|uenee the hog ceased to flow, and all the loose masses 
which floated on the livei weiu biokeii to pieces by labomcis 
placed at intervals thiougliout its course. 

Niicli was the situation of ufT.iirs on my arrisal ai the hog early 
oil S.itiirdriy moiiiiiig. Duiiiig the coin>e of the day, 1 exerted 
myself to cairy into eveciition the uell advised plans uhiili had 
previously heen eoniiiieiiccd hy Mi.Kill.dv. Timaids evening, 
the floating masses which came down the iner began to lessen 
eoiisideiably both in si/.e and iiumbei ; and fimling every thing 
proeceded with regularity and certainty, 1 tliouglrt it tisekss to 
remain longer. 

At present I eiiteitaiii no apprehension of fnither devastation 
from tire hog, except in the eviiitof a vriv great f.dl ol i.:in du¬ 
ring the present week. Slight rainswVnild be ol service tonieieaso 
the cuiieiitul water, and facilitate the reninval ol a considerable 
dc|iositof heavy, black, bog niiid^hich at pii'sciit filN the bottom 
of the slrearii. I he general ciineiit has, howt .j-r, been iniuh 
iiioieased, by the breaking douii of the wens on the river lliiisni', 
below the jiinctroii of the hog river. 

1 shall now des a be tire jiicseiit nppcarr.nec and state of the 
bog and nioory i alley. 

In the centre of the hog, for the space of about a mile and a 
half ill length, and a (piaiter of a mile in breadth, a valle) has 
liecti foinicd, sloping at the bottom from the original surface of 
the bog, to the depth of flO feet, where the erujitioii first took 
jrlace. In this vaile\ or gulf there me numberless concentric cuts, 
or fissures, lillod with water iieaily to the tup. 

The valley, hctvveeii the edge ot the bog and the load of Kil¬ 
bride, for the length of lialf-a-niile, and an extent of between 
fiO and SO acres, may be considercd as totally destioved. It is 
covered by tolerably faiiii bog, from six to ten feet in deptli, coii- 
aisting, at the surface, of numberless green islands, composed of 
detached parts of the moory meadows, and of small rounded 
patehestrf the original heathy surface of the bog, vuiyiirg from two 
to ten feet above its former course, so as to flow over the road. 

Beyond the road to Kilbride the bog has flowed for one mire 
westward, and covered from .50 to 70 acres; in this part the 
heathy patches of hog gindnalK lessen in quantity ; the green 
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iblaiulT disappear, and nothing is observed but a thin deposit, 
coiiMbting of grniinlated black bog-mud, varying lioin one to 
three feet in thickiitiss. though destructive for the present 

}ear, may when dry be Inirnt, and removed for manuie to the 
nciglibouring uplands, or left on the spot lu foitili/o the vaTtcy. 

Thus the whole distance which the bog h.is flowed is about 
three miles in length, naiiioly, '■'iie mile and a hall in the bt.g, 
and the same distance o’.oi the inoory valley; and the extent co- 
vcicd amounts to about 150 acics. 

1 have the honour to be, Sir, your most obedient Iiunt|||e 
servant, Hicuakd (jRiffith, miiuiig cngince:. 

iriX iNOK'IIll^HlS ItXPKDITiON. 

We have been ftivouied with the following inteicstiiig extrart 
ot a letter from one of the gentlemen cinphned on the northeni 
expedition: 

"Hi- Maji*s»ys '■hip Fury, IIiiilumN Itav, tiu* 
f oi'^t ot Amciic i, Jiiiii' J(i, ISJl. 

I take the oppoitunity of v.i/ing you, by the letiirn of the 
Naiiulus transport, which aceonipanied us to e iiry <iiir heiny 
htorc". Wo have had an excellent p.e'agc fiom the Orkneys to 
this p.irt of the world ; the weatlici, liowcscr, since we have been 
licit', lias not been so f.ivouiabir. 

** Wc have mudo two attcq||>ts to unloiul the transjiort, ha\ing 
made fast to iceheigs for that puipose, but have been blown off 
successively bv heaw gales, with the loss of some ol our bouts 
fiom the deck, and no sniull shaie of tiihnlatioii foi the tians- 
poit, which has not been piopcily fnitified tor the tee. She has 
tome oil, Iiowevei, vciy well, coiisideiiiig cvciythiiig, having only 
lust the eopjier lioin her bows. Wo aro now t.ikiiig advantage 
of a lino d.iy, and bojie to get rid ol her m a day oi two, and to 
proceed on our destination. 

We made an isl.ind about a week ago, called Resolution 
Island, wheie wc expected to sec some Indians; but llieie was 
vso niUL'li ICC between the ships and tlio laud, that \m' could not 
get ill. 

1 can hardly gii’c }oii an idea of our intended louto, or, 
more piopcily, of niir ideal loiilt*; first, because our coiiise mu':!, 
in a gicat measiiro, depend upon the *tati* of the ice ; secondly, 
for want of a chait; lor those in coiniuoii use are so incorrect in 
the gciieiul outline of the coast, as to he perfectly useless, if, 
howevci, you should full in with a good map of the country, I 
will tell )ou the tiackwe shall ciidcavoui to take. 

** After making C.apc Faiewell, the southern extremity of 
Gieeiiland, in lat. 51). N. and long. 11. W.^wc proceeded ncaily 
due west between Cape Chidley, on tlic Labiiidoi Coast, and Kc- 
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solution Isliitirl, iiilnt. f)l. 40 N.and long. 6cS. W. wlieic \vc now 
are ; from hence we intend to steer, if tvind and ice will permit, 
about a nortii-west course^ and endeavour to explore an inlet to 
the cast of Repulse Bay, which has never )et been entered by 
any one but Fox, a1>out 150 years ago; thence we shall proceeil 
to Heai lie’s Sea, wheic we shall winter (if we get there); then 
to Mackenzie’s Sea, Behring’s Stiaits, &o. 

** All the olBcci's aic exceedingly agreeable, and 1 haicbut 
hitle doubt we shall spend the winter veiy comtuitably together. 
We arc all prepaiing oiir liHe.s for shouting deer, with which 
these islands abound. We aic, how'cver, cj^cecdiiigly well off mi 
the eating waj—plenty of tiesh beef, mutton, |mii 1', eggs, fi'^li, 
and poultry on board, besides sheep, pigs, and 22 iiiu- biillucks, 
on boaid the tiansport, and potted meats and soups of all kinds 
fur nioiethaii thieeyeais,so that oui salt piovisiuns wc scuicely 
need taste the whole voyage, unless wc choose. 

The mean tcnipciatnie wheie wc now arc is about 35'^ Fah- 
icnlieit, the sun just skimming below the hnnzoii at tins time 
at midnight, so tliat we have constant day, whicli you may con¬ 
ceive is a groat coinfoi t in navigation amongst ii.c. An appa- 
lutus was yesterday let down to the depth of 500 fathoms, for 
briiiging up w'atci: its temperature by a icgistciing theimonicter 
was 401 degrees Fcdirciiheit; that at the suihice being ilO de¬ 
grees. The specific giaxiti, ak^flie same depth, was 1.0278, 
and at the suifaee, l.O'ih'O. Our position, as dcteimined as- 
tiononiieally,is nlwais to the noith-westof our dead reckoning; 
fiom which it appeal•«, tli.it there is a constant curient setting 
tioiii the noith-wcs* to soiitli-cast,” 

LIST OF PATENTS FOE NIilV INVENTIONS. 

To William Cluiich, of Tliicadiiccdle-street, for improved ap¬ 
paratus for punting.—Dated Bd July 1821.—6 months allowed 
to enrol specification. 

To James Simpson, of the Stuuid, surgieal-instrument maker, 
for impioveiiieiic iti the niaiiiiluctuic ui .snuffeis.—3d July.— 
2 months. 

To William Coles, of Ncw-stiect-sipiaic, nicchaiiic, for braces 
or instruments fui the iclicf ut hernia or iiiptuics.—5th July.— 

() months. 

To Ciiuilcs New mail, of Brighton, coach-muster, fur improve¬ 
ment in the constjuctioii in tfie body and carriage of a stage or 
other coach, by placing a leitaiii propoition ut the outside pas¬ 
sengers ill the centre of tiie caiiiagc, and a propoition n( the lug¬ 
gage under the same, piodiicnig thciehy safety to the coach and 

Lonvcnicncc to the pas'^eiigers.—IJtii Julv.—2 months* 

' v’ 



Dr. PiURNKy’s Baromelrtc Olsm>Q lions for June, 7-'» 

To Dr. Ttllocft. 

(iojport Obseivatorv, Jun** II, 

Sir, —Agreeably to the solicitation of John Farcy, Es^., Sen., 
Ill yoin May Xuinber [see this also pjj;e ‘221,1 inclose luy ob&ci- 
v.-iMoii- on the Slate of the ISarometei, &c. ai ihc proposed hours. 
Mine IS a wheel baionieter, mamxfactuicd by ii good workiiMii 
in Loiuion. I hii't it sensibly affected in its oscillations by vny 
small vaiiations in the weight of the atmosphere; and as it ap¬ 
pears, by companion uitli two others of a different const!uction, 
to be coirect, these ob<^civations will be found the more valuable, 
paiticnlarly from the ecitainty of tiie ical height of its basin aho^e 
iow-watci maik, namely,.lO feet,and the pru\imltyof its situation 
to the sea, the highest tide,! being ucaily level with the giound- 
floor of my house. The attaLhcdTheimoinctcr is eorrecily giK- 
duated to Fahienheil’s scale: and tiie detached is a hoiizoiUiil 
day and night self-iegistering'riicrimimctci, whidi was also made 
ill London. 1 am, sn, yoiii vciy obediemt scivant, 

\Vii,i.M\r Hr/RNEY. 

Hour ' *V ' i 3 r| Wii.ds State ot thr- Wfatlu r. 


WJI. Itlac K nii’iitloshnh, with whitf tiing- 

.hiiii 1 Itli rci-likf |)f>i turns (it (Imirl iiKifcf'itlatf d 

ill titinl, lloaliiii; fmiii N li, 1 >y 
(ni Ill'S f II * II! 0 I I irii'iUis of lO) lippol nuiriil , fiiirl 

|j!) iilU'.'1.1 .j J.o.'ij >f.'‘ ii.'isient fum-th ’i« ncatli 'J'ln’sc 

(l•llIJs ui'if intri'iK'isccI ov( I tiio 
I ili'cn liliK’ sky, ("(«cpting two or 
j lli'ce snail spates to tlic suutli of 
^ I Id- Slid 


«' ,1 :s k 

i I'M 

' I M I 

1(1 Mi N !•: 

! Mil 

u n 1 : 

1‘.’ ■J'JG7S;j7'.''>y,-lM.N Ii 


I r '1 Id' saiiiv lit xiir'caliiiiis of 1 loiid 111 - 
; ^ I'lisisisl III iliMisity, and iiichiii'il to 
i. let tall tain 




|l 


The i-ipcs I of till'wc'athct rtailythc 
s iiiii', liiit iiinii'sunshiiii' tliiuuch 
till' ii|>i‘ititi('s of the piibAiiii' rliniil'. 
A '•[iiiiiliiiiiir of 1 .U 11 at a {licfoic 11 
oilirk, winch lai,t('d only tliic«' 
niiiniti s At 11 tlio i liniils assniiiril 
lid' saiiiO aii|i('iiiaiir(s as al 10 
A 1i(‘(l ot cnnn to lid* N M a few 
di ops ot I iU>i li (fill (• passing i timh/o. 

a I III on b thii'c siiiiill spa(>i>i 
ot lid* sk) to he SCI 11 


D/, liiiiiNi'A’s OheivaiiomJot July. 

To Dr. Tiiloch. July 9, 

Tn sending you the ohservatioiib on the btutc of the bnioinetei, 
«\.i. on the other side, 1 think it uecccisuiy to icuKiik tli.it m tin'sc, 
ds veil ns in the nhscivations sent last month, the height of tlcj 
Ijiiromctci i\ai, reduced to the tcinpcraturc of 

V/ILLIA.M IjUKMiV, 
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BarvmeUic Ohservaiitjns. 


Hour. 


fij Wind. 


State of till* Weiitfjcr. 


IP‘2I. A.M II.,, * fSiinshinc, with .1 bii k nind, and 

July 9th,8h;mvi .‘>’86(»MN.N.\V 

' I > n''(l of riivor/i/iiw'iii, flo.itinjf III the 

dll C'l'tum of till'wind. 


..) '.X) l()J C. Ii7 40 \V.N \V 


^ dhci'tion of till'wind. 
fTIii* *1 line modif cations ni aluii e, 

') 1.10165 fiO/y50 N.W. J 'viliiil,e idrtiti»n«fnnspeiiteM,H«f* 

j aiound tin* hoii/im—and liipc/y 
C at iptpivais 

rLuftv fi'-'o/// apuaicntly inosiul.it- 
iiiif M III I//I '■i.'.ip/fiHT, whipli I it- 

..) '.X) 16J C.iij40 W.N\V '''■ J" 

a walpi’> Pdliiui, n <■ i ,• nlii ■ 'ily 

lllP Jllllt mil 111 till' ■I’PiiP.'l lie \i- 

L riiiily of tliP son ■. (.•ii* 

^(’.iliii, and ov*i'i(.ist n'lh d..*'. 

HwbatiaiHh, psiijit tun ..1 t>i .■( 

aiuiilt o|)on'ii;rN, iilmo di.i'tn: 

that the sky Ii.n) .d(. 1 edits nii 

fiom a liirlit to.i'!,i,] iiliic. .i.id 

ii li.1^,11* 11' thiit" Asli'ditii III* iiiiii.ii ti.i' 

1 .111 l.l'l <)/ llll.jfs W > , .11 

' ' s'i|iPrioi iiiOiii (.I'lnns (,i ..liiiKi 

was tioin^oii, v'l s pi.i ;.I l.y 1 I’. 

' siiirinc; of till. ft. 11 II .'1 .I'll] 

'J h''iiuiimplPi, .ii.d ll;.' ii.ed.i..', 

of the index of J>i 1 ■ s uludi'- 

^ ‘bene hygioiuete* 

fTliP skyneailv a. .0 11, hid sii.n 

that hour two i.i) luu.'.. • 

feioiis ciiiiid" I'.iM p s I'fi o.i’* 

ll' .fO 1 is fil'i'iiifOW N.W’ * towaids the S SK, u tli oii’\ ii 

few diops of ill'll, '-L.iipi'li ]i I 

cpptiliie on tile le.ulo of tlic ti'j- 

sei \ atoi t. 


rocklinirtoii, Vorkshiip, July II, I>^Jl 

Sir,—I apjaiii trouble voii with some more nicttoiologiedl oh- 
ervatioiis inuih* at this place, on Mon^lay tlie .9th of this itioulh. 

I am, sir, yoiiis truly, 

WlJ.t lAM KoGI'RSQN, juii. 


I i I'llClIllOlil 

iopk Inuioinj III I out W'inil 
' doiiisidoois 


H''*2.9 If] ri'M) N.W". 

!> ■ 1 ,'/» S W. hv ' 

10 20')7' 0 60 2 

II 2'f9s III.-; 

IJ '6. • 


W'l atlici 


< .iiid finudv iii'.id and |ii«.a j' ‘ 

• biokiu deiis. ili.iid ;,i.it'i 

I I Ij. . C .1 1 

I' tliiii wh. (liii.dii ;:i ni I'.e li 
tkcii deuieci.ie.d* ei utle Ine.' > 




At IjiisIk'v, I)y Col. lli.AUiov. 



; IS.iiiiiii 

1 

! 'ilii 1 

' .lit 

1 

1 rii.'i 
lilt 

! 111.! j 

Dciioai 

NVealhfi 


2f)-(i‘i;j 



\.W lis W.j 

ficsh. 

I'liie. 

!) 

•J!) 

:y.) (i 

.Vs 

W.N.W. 1 

do. 

Do 

11) 

■.V) t..:2 

il'd i (iO 

W.N.W. ! 

do. 

Do. 

11 

2n-(i;i:j 

1 

.!.)■ 

'(ii 

W.N.W. j 

xc'ivfr.! 

Do. 

12 

2!»('‘'.l 

Cm')'.! 

:(;2 

i N..V. 1 

.1..; 

Clondv. 

1 

2!) (»2 ) 


|(i;{ 1 N.W. ' fiedi. 1 
Yonis 111 haste, 

Do. 

D. B. 


{horn a C(nn‘'\pniidtnt.) 

on ihr rUli of I'lliiiinn, at his house in Lo>vi‘i Thoin- 
Icui'^h 'iioLt, f •(.‘il.'oid-MpMiL-, ullrr n hiinoiiif; illness fiuin ana- 
sau.i, 'I'lio. MS ('ms:u', I’s«|. iiiii.ris.illy lainenterl. 

TIk' s( ;> >1.11, >1)0 p.itMot, iiiencl and j^ontlemaii iveie in him 
oi.iiui’iii!\ iiiiilo'l Ills u''>t>;tic'hes i.ilu the most abstinse hiaiu’hes 
c, si-idUL' noil'ilc'C'p, ji.iiiu-iilailv inti> tin* natuic oi comets, nn 
..< o'liic of uloch Ills (lisconsol.ilo fnciuh ina} one day ]itcsentto 
noilil: nt I'.is v.oaie the nioic dcsiiims, as his iloctrine is 
- '<1 not only to he ontuely new, hut to exhibit the ^leaU'st share 
piohahility and leasoii of any system yot pioposed. Hu has 
'I'li iiitL'u"-tliii4 tinets on tlir history of Biitninand lieland boinc 
i'.‘ 'Liiiiv's boic.e f'bust, in which the iiupoitant and lon^-disputcd 
‘.iK'stiop, Wlii'thci a li’Ooial union of the tliiee eountnes then 
''osted ; OI if one was eonsideied ns paiamount over the icst at 
:i'e pciiod ai)(>\e iiuntioned? is impartially examined. Thcin- 
vi sti<{iitioii •>eeiiis to indicate hib intention of wilting' the iiistoiy 
01 lioili islands piior to the epoch of y\lc.\niidcr, and must prove 
a oust i.'iluaLlu aciiuisitioii to the futuic histoiian. 

n 



Aleleorotitgy. 


7 ^ 


To Dr, Tilhrh. 

(ii)«poitOh:>civatory, July 

Sir,—I herewith forward for )our Philosophical Magazine 
and Journal, a desciiption of a ineteoiic pha'iionirnon that ap¬ 
peared here last cvotiing, in order to obtain, if pnss]l)le, a more 
satisfictoty account of it from some othci obsenei situated 
further to the westward, in whiili diicctioii it lay- 

I find the latitude of this place (which you ashed for on tiu 
cover of yoiii last Niiinbri), from manv obseivations, to be 
'17' iioitli; and longitude 1“ fi' ft/ west of Grienwicli. In 
time *r 

I am, sir, }Oui obedient scivun*, 

WlIMAM JJUR\KY. 

A metcoiie appeniaiiee of tii.ui^ular and s|ineioidal foiins, w'.'is 
obscived licie last evening (July dlli) l.clw’cen D and 10 fj\-i.'uh, 
about W. In S. 11 '^ oi abme the hoiizon, and to the i.oitli 
of the 11)0011, which was hid bv a cuniulosltaius, so as only to 
.show small poitions of her deep iid (.icsceiit at inti-nals, tlniMigh 
the apeituics ol that compound cloud. Had the moon b.'en some 
days older, to have enabled hei to leilect a stiong light in the at- 
tenu.ited haze in which this pli.rnnmciioii was ap|i.iieiitlv situ¬ 
ated, 1 should have attiibuted it to a p(nusel>‘tn‘; ai it was not 
far beyond the ordiiiaiy distaneo oi one fioni the moon, and dis¬ 
played bright pri'.iiiatic roloms, as deep red, yellow, I’lit 

the afoio.said forms wbicli it alternately assumed, 'ind uIiilIi wm'' 
sciiatcd louiid tin edges ; the diverging pencil ia\. r -uing lioin 
the object, boLli in lioii/ontal and perpendicular (mecti'in-t; the 
sill prising contractions and expansions winch it lejasili dlv iin- 

• lerweiit, fioni i:pw'aid.s of a dcgiee and a half to a mcic point, 
and then gradually iiicieasing to its loinier biilliaiuy and estent; 
and the ciiangnigot its colours, weie occuiieiucs wlndi led i.ic to 
deteiniirie that it was not loimed bv icdectioii of the hmai' ia\', 
but by an electiieal light in that pint of the li.izc wbicli was oi 
a ciirostrative ijuality. About; 10 o’clock the alime-iiiciitionei] 
cloud, advancing slowly by a fiesbenmg bice/e, came up ami gr.- 
dually obsc'Uied ibis intcMcstiiig pbii'iicincnon, wbicli iiadiieui 
\eiy cons|)iciioii.s in a vaiiety of foims and colouis for iiioie than 
half an hour, to the giatificat'oii of many w'ho saw it. iSunu 
nttribiitcd it to the innon distoited ; and some to a gieatly dii- 
fii.scd comet; while otbcr.s, ol aiiioio iibeial opinion, ibougbt p. 
was prodreecl by some iineomiuon light in the haze neni the ho- 
n/oii, it Inning once or twice thiown out sivid coniseatiuns not 

• dike tlnwi’ ol rl’.c omom loir.uh't. 


MLI’liOr.n- 
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MtTFOROLbru.^L JOITKNAL KFIT AT BOSTOV, 
LINCOLN bHIRK, 

BY MR. SAMURL VFAI L. 


I'll.e liiiiu >A oli&irvntioii, unless otliciwisc sl.itcrt, I'siit J P.M.J 


IH.M. 

VjrC l.« 
the 
Moon. 

riionno- 

mctiT. 

1 

1 0 . 11 ( 1 - 
iiiirt 1 

br.'itu ot lh«* VVcnilioi niul Moditii 
of llie ('l(iiif|<- 

June 1 .^ 

llt^S 

lull 

fil* 

30-05 

iFiiie 

16 

in 

57' 

lO-OJ 

iCIoiKly 

II 

17 

.52-5 

30-15 

'Ditttj 

IS 

IS 

01 - 

»o-un 

Fine 

10 

10 

ni- 

10 - 


I'O 

20 

.IS* 

20 -‘'7 

(lloiidy 

21 

21 

no* 

20 ->'7 

Fine 


O 1 


29-07 

(/imiiiy 

C'i 

21 

.'i.'i-S 

30- 

Ditto 

21 

2 1 

5i\‘ 

29 90 

Dittti 

25 

2 ') 

.'iS- 

30- 

Ditto 

2 Gi 215 

.78*5 

2i}-93 

Ditto 

•21 

2 / 

no- 

29-35 

Fun* 

2b 

‘»S 

63* 

99-90 

Ditto 

2 <»( new 

(JB* 

20*80 

Ditto 

3()l 1 

no- 

90-50 

Ditto—heavy laiii P.Al, 

July 1 

2 

55' 

90-55 

Haiii 

O 

3 

03* 

20-60 

Fine 

3: -1 

no- 

20-65 

Ditto 

A 

5 

ni- 

20-^-1 

('loiidy 

5 

e 

ni- 

20 65 

J)itto 

6 

7 

62 - 

29-60 

Ditto—r.iiii P.M. 

m 

1 

8 

53-5 

2o-n6 

Ditto 

& 

9 

57* 

29-85 

Rain 

0 

10 

no- 

20*75 

('lonely 

16 

11 

67*5 

29-70 

Fine 

1 1 

12 

62- 

PO-bO 

Ditto 

12 

13 

62- 

20*82 

Ditto 

IHj 

lA 

71* 

29-Co 

Ditto 

1 1 

15 

G 6 - 

29*42 

Cloudy 


Ml rroiio 
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j\lttimology. 


METEOROLOGICAL TAflLE, 

By Mr. Cary, of the Strand. 



'I In.'i iniiini’Lt 1 . 


1)!IJ*J (if 
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(I( i.'lit i>i 
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lIic ILiiiiin. 
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r-i ''s 


a 




June ^7 

52 

Ktri 

~50’ 

iivll 

S8 

54 

65 1 

58 

■25 

20 

53 

72 ; 

60 

•10 

30 

50 

IV 1 1 

/■* 1 

60 

•03 

July 1 

57 1 

72 

50 

«9-fi7 


50 i 

53 

50 

•87 

3 

50 , 

59 

50 

*00 

4 

51 • 

60 j 

55 

30-17 

5 

55 ' 

60 ' 

1 

50 

•25 

6 

50 

60 

54 

•01 
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57 ! 

50 1 

1 20 S«) 

8 

1 

^0 1 

52 I 

1 30-13 

9 

50 

08 1 

50 1 

! -iO 

1 

U) 

57 

08 1 

1 

: -lO 


52 
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1 -21 

12 

56 

! 62 

1 1 
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13 

5 1 

O'l 
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14 
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07 

57 

29'89 

15 

50 

< OO 

i 55 

•74 

16 

50 

' 71 

OO 

30-1 1 

17 

Oo 

. 60 

i 60 

•31 

18 

OO 

i 74 

• Go 

•30 

10 

5b 

i 71 

i 

•08 

20 

62 

: 72 

: 50 

20-02 

21 

63 

i 7« 

Oo 

•H4 

22 

60 

71 

01 

•01 

23 

02 

60 

50 

•72 

24 

60 

68 

OO 

•61 

25 

Oo 

08 

57 

•b5 

26 

60 

67 

59 
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Weather. 


Cloudy 

F.t’r 

Fair 

Fair, fall of rain at 

Kain [nii5ht, 

Kuin 

Cloudy 

Cloudy 

Fair 

Slunveiy 

Showeiy 

('loudv 

Fair 

Fair 

1 laysy 

Fair 

lla/y 

Cloudy 

llain 

Fi.il 

Cloudy 

Fair 

Fair 

Cloudy 

Showery 

Fair 

Stormy 

Showery 

Showeiy 

Showery 


N B Thu Baroroetcr’.. In’iKht i. taken at one u clock. 


ObservaiiomtorOori.Npondemwlioobbtrvcdthe , _ 

Mih July o’ChKk M Baroin.'’Ol6i TIut r .»DcUchedo9 

».'io — — — *>0 1(51 — — —■ •>» — — 0- 

1 _ N. — atJ 


E»Ta/«m.—In Dr. Burney’, reply to Mr. Farcy’s Queries,yw 
Mr. Forster, read Dr,Thomas Forster. 
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\VI. On the Ptohlein m Nautual A^irommy for finding the 

IjUitndc ly Means of two Ol">ervulions of the Sun\s Altitude 

and the Time ela/md htu'ien them. 7?v Jamfs Ivory, 
A.M. F.R.S. 

The method gcncially piactiscd i'l tlic Biitish Niivy for solvin^^ 
this piohloiii Wits invented hv Dunuos, an CNainiiici of sea oflicern 
and pilots at Ainsteidnm, who proposed it to the Biiglish Adini- 
inlty in 17-10. It is houevei no inoic than a veiy limited solu¬ 
tion'; since it can only he applied with the dcsiicd i>ueccs;i to 
correct the latitude by account when one of the obscivations is 
very rear the meiidian, or when the middle time is veiy little 
diffeioiit fioni half the interval between the tw'o oIkci vations. 
In all other eases one application of the lulcs will hardly lead to 
a result bufliciently near the truMi; and a soiics of approKima- 
tioiis obtained by icpeated operations ponerally convct^cs so 
slowl) that the method is of little practical utility unless it be 
assisteil hy sonic other artifice. 

Di. Brinkley of Dultlin, so long a:>o as 1791, Rave a method 
of collecting the result fountl by one operation of JjouwesN rules, 
which, unless in ]iaiticular circumstances, is abundantly exact 
foi nautical purposes. The same astronomer has since iccoiisi- 
dcied the subject; and, in the Nautical Ahnaiiac 1S22, has re¬ 
duced his method to easy forinuhc cnmjirchcndiiig every case 
that can occur in jiractice. If this improved method be liable tn 
objection, it is on account of the Iciigtli and cmhai rassment of 
the calculation. 

Dclainbrc in his Astronomy (vol. iii. chap. 2()) has examined 
the diflfcreiit methods that have been proposc<l foi solving this 
problem with his usual industi} and accuracy. After a caieful 
examination of the dilTeieiit piocesscs with icspecl to the length 
of the calculation and the c\iictness of the icsult, he inclines to 
reject all the indirect methods, ami to give the preference to the 
direct and rigoious solution obtained hy the rules of spherical 
trigononicliy. I'wo elaborate ai tides in the Conn, des Tems^ 
1817 and 1822, wiitten by the same astioiioiner, arc intended 
to add stiength to Ins opinion. In these he pniticularly ex¬ 
amines the effect prochiced by supposing, as is usually done, that 
the sun’s declination is equal to the mean ({uaiitity between the 
tW’o observations and suffeis no vaiiation in the elapsed time; 
and he shows that the error aiising from this source may be 
equal to the sun’s change of declination. The error may no 
doubt be obviated by allowing for the variation of this clement 
of the calculation *; but a new rule is rcipiired for this purpose, 

* Delainbre'ii Astronomy, vol. hi. chnp §11U. 

Vol. 58. No. 280. Aug. 1821. L 


which 
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which adds to the length and perplexity of the operations, before 
too complicated. In the Quarterly Journal of Science, No. 22, 
Dr. Brinkley has computed an example making allowance for the 
change of declination i and if a fair comparison be instituted be¬ 
tween his calculation and that by the direct method, as applied 
to the same example in No. 21 of the same Journal, it appears 
hardly possible to avoid giving the preference in every respect to 
the latter. 

I ha\c now to propose a direct solution of the problem, sim* 
pier and easier in the calculation than tliat recommended by 
Dclanibre, and which, I conceive, will be found nioie convenient 
in practice than the indiicct process commonly used. In ex¬ 
plaining this solution I shall hist asbiimc that the sun's declina¬ 
tion is the same at both the observations and equal to the mean 
quantity between the two times; and I shall aftcrwaids point 
out an easy way of correcting the error which this assumption 
introduces in the result. 

The principles of the method arc contained in this preliminary 
proposition. 

Lcniina. (See hgnic 3, Plate II.) Bet the base A B of a 
spherical triangle A / B, bo bisected in O, and through O draw 
a great circle pcipciutiriilar to AB; then having let fall upon 
this ciicle the pcipendicular ZD from the vertex of the triangle, 
we shall have these two formula', viz. 


8inZD 


t os Z11 — cos Z A 
a sill A O 


Cos DO = 


Cos Z 11 + cos Z A 
a cos A () (.Ob ZD* 


Conceive a gieat circle to pass through the points Z and O : 
then cos ZOB = — cos ZOA= sin ZOD. Now,from the two 
spherical triangles ZOB and ZOA, we get, 

Cos ZB = cos BO cos ZO + sin B O sin ZO sin ZOD, 

Cos Z A = cos AO cos ZO — sin AO sin ZO sin ZOD; 
wherefore, by subti acting, 

Cos ZB — cos ZA = 2 sin AO sin ZO sin ZOD; 
but, in the right-angled triangle ZOD, sin ZD = sin ZO siu 
ZOD; coiiscqueutly, 

Cos ZB — cos Z A = 2 sill A O sin Z D, 
from which the first of the two formulae is derived. 

Again, by adding the same two equations, we obtuii, 

Cos ZB + cos ZA = 2cos AOcos ZO; 
but, ill the triangle ZOD, cos ZO = cos ZD x cos OD; 
wlicrcfoic, 

Cos ZB + cosZA = 2 cos AO cos ZD cosDO, 
from which the second formula is deduced. 


Now 
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Now let P be the elevated pole; PA and P B the horary cir¬ 
cles passing through the Min’s ccntie at the two observations; 
then, if each of the arcs PA and PH be equal to the polar di- 
btaiU'C of the sun, or to the complement of his decliiitition at the 
middle of the elapsed time, A and H will rep.o.sent the two ap¬ 
parent places of the sun. Conceive two &ninil ciieles* deM-rilx:d 
upon the surface of the sphere abort the poles A and B, and at 
distances fiom them respectively c(]ual to the fompleincnts of 
the observed altitudes; these ciirlcs will intersect in two points 
Z and '// situated at equal distances on opposite sides of the great 
circle pa>'sing through A and B, and, gencially speaking, either 
of the points Z oi 7 / may rcpiescnt the place of observation. The 
jiroblcm theicfoic rdinits of two solutions, the latitude sought be¬ 
ing the coinpleniciitof either of tlie polar distances Z P or Z''P. 

Diaw the great ciicle PDOD' to bisect the veitical angle of 
the isosceles triangle APB; winch circle will thercluic intcisect 
the base A B at light angles and W'ill bisect it. Diaw the arcs 
Z D and 7/ D perpendicular to the ciiclc PO ; tlic.se arcs will be 
uijiial, because Z and 71 aic 'liinilnily situated with rogaid to both 
the circles A B and PO. Then the angle A P B is known, for it 
is e(|iinl to the elapsed time (.oiiMutcd into degrees at the latc 
of l.j'* to I''; whciefoie in the iiglit-aiigled tiiaiigle APO, the 
hypotheiii'sc AP and the angle APO, equal to half APB, being 
known, the sides :\ O and O P iiia\ he found In the rules of sphe- 
lieal tngoiioiiietn. In the tii'iiigle AZB, tile two sides ZB 
and ZA, being tliC coinplenieiits of the ob^(■l\od altitude^, aie 
known ; and as tlw' aic AO, half AB, has hoeii found, we may 
coinputc the ares Zl) and 1)0 liy the ])ieinised leinnia. Now 
P D IS the dilfeieiiei*, and PD' the sum, ol the aiis PO and OD; 
and hence the two snics about the light angle .lie known in each 
of the tiiangics ZPI), Z’Pl)': wherefoie we nia) find the polar 
distances ZP .nul Z'P, and likewise the angles ZPO and Z'PO, 
\.huh aic the huiaiv angles at the iiiiddlc time, and the pioblent 
will be eoinpletcl} s'.lved. 

Although the prohleiii is ainhignnus in theoiy, yet, in most 
cM^cs, It hcLonies fleteiiniiiatc in piactiec. In the first place there 
IS no ambiguity when the aie Z'P is equal to, or gieater than, 
!)(>': foi the distance ZP between the place ol observation and 
Hie elevated ;.ole i' alwuvs less than a i|iiadi.int. In older to 
find a ciiteiinii foi determining this point without actually com¬ 
puting both kititiides, it is to be observed that the angle contained 
between the ciiclos ZO and O P is always less than a right angles 
and, because in iight-angicd spheiical triangles the sides are of the 
same affectinii with the angles opposite to them, it follows thaltlie 
aic Z1) w ill be less than JIO ’. Wherefore, 71 D being less than 90", 
the polar distance Z^P will be greater thdu^ or equal to, a quadrant, 

L 2 according 
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according as the known arc PD', or PO + OD, is greater than, 
or Cfiiial to, a qimdiant; in all whicii cases there is only one so¬ 
lution, by means of the triangle ZPD having the side PD equal 
to the difference of POand OD. Ilut when the arc PD', or 
DO -f OP, is less than 90**, the same pole will be elevated above 
the horizons of both the zeniths, and recourse must be had to 
other considoi atioiis to distinguish the tiue solution from the 
false one. Now, in this case, the zenith Z' will be always be¬ 
tween the great circle AOB and the equator, having a latitude 
less than the complement of the aic PO: wherefoie, if it be 
known that the latitude of the place of observation is greater 
than the complement ofPO, the ambiguity will be reniu\ed. and 
the true solution will be obtained by means of the triangle ZPD 
as in the former cases. On the other hand, if the latitude of the 
ship be less than the complement of PO, both latitudes must be 
computed; if they be on different sides of the complement of 
PO, the ease will be determined ; but if they be both less than 
that arc, the solution will icmain ambiguous unless the latitude 
by account be knoivn so nearly as to enable the calculator to 
make a choice. That both the latitudes may be less than the 
complement of PO, which is the gieatest distance between the 
great circle passing through A and B and the equator, will be 
obvious if it be considcied that the two zeniths iiuiy be as near 
the gicat circle AB as wc please, and may even coincide in one 
point in its circiinifciencc. This ambiguous case can happen but 
rarely; and when it does occur, the problem will have no preten¬ 
sion to much precision ; because the difference between the arcs 
ZB and Z A, will be so n< .uly equal to the arc AB, that very 
small errors in the obscivcd altitudes will occasion a great varia¬ 
tion ill the position of the points Z and '//. By means of these 
observations the ambiguity of the solution is mostly, but not en¬ 
tirely, taken aw'ay. 

I shall now reduce the foregoing solution into algebraic for¬ 
mulae of calculation, which will be shot ter than giving a rule in 
words at length. Let h and h' denote the two altitudes, the let¬ 
ter without the accent standing for the greater; D the suiPs de¬ 
clination at the mean time between the two obseivatioiis; and 
I the angle found by converting half the elapsed time into de¬ 
grees at the rate of 15" to 1*': these are the data of the problem. 
Put als 9 b for half the base, and p for tne perpendicular, of the 
isosceles triangle APB; ^ for the arc ZD; j; for the arc DO; 
and fuithcr, for the sake of abridging, let 

. sin /i 4 - sin A' 


B =■■'"* 


Then, 


4 
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Then, if X be the latitude, and S the horary angle of the mid¬ 
dle time, which are the thiiigi bought, we bhall obtain the fol-^ 
lowing formulie, by means of the picniised lemma and the rules 
tor solving right-angled spheiical triangles. 

1. Sin 5 = cos D sin f. 


2. Cos p s= 

^ ms 0 ' 


3. Sill y = 

4, Cos jc = 


B 

siu 6 * 

A _ 

ICIS y CMS b ’ 


5. Sin X = cos y cos (p -j- t), 


G. 


Sin S = 


sin 1/ 
cos K ' 


For the sake of illustration, i bhall now subjoin some exam¬ 
ples; and 1 have pui|}Osely taken them fiom Dr. Brinkley’s Ad- 
ilition to the Nautical Almanac 1822, in order that the two modes 
•d calculation may be more easily coinpaicd. 

Hxaniple i. 

Alt. 21'2(J'A.M. 1 inteiv.il,f i ioxt 

Alt. 00 .W A.M. / 1 = 22 ■ ;J0' { ® ‘ 

Sin// =87100* (1) 

Sill It' = 12 (2) 


2 A, 12;JIMS 

2J1, .)0S() I 

A, '()ry74 

R, 2.V1G2 


<k)s D, 

0 (.‘j) 

Cos /•, 

!) nor,03 

(fi) 

Sin f. 

o-r>v:.si ( 1 ) 

A.C 

10-08487 

•Sin I’f 

o :>82;7 (5) 

Sin D, 

8-2llH(i 

(7) 


h = 22' 2')'-S 

(vOS /), 

8-27{)28 

(8) 



P-- 

= 88“ 55' 

A.CSin/;, 10-11728 

Cosi, 

0-0G5fi8 


J5, 

<)• 10588 (.0) 

Cosy, 

0-87840 

(U) 

Sin y, 

■‘KS22tir (10) 


0-88003 


y = 41* 89'-4 

A.C. 

iO-lG007 




Log A, 

0 70221 

(12) 



Cos X, 

.0-05818 

(13) 

Cos y, 

0-87840 



Cos {p- 

-ac), 9 (>G021 (14) 

X 

= 2(1" 7'-8 


Sill X, 

0-58301' (1.)) 

p—x 

= 62 47 -2 



X = 1!J“ 58' 7, latitude. 

Sin 
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Sill y, 9-82261 
Sec»X, 10 02696 (16) 

SinS 9-84957 (17) 

S = 45” 0'-7 
t = 22 30 

S + 67® 30-7 I Horary angles at the two 

, S— t, 22 30*7 J observations. 

Here there is no ambiguity, since p + x is greater than 90°. 

The exact latitude is 19" 58' 45", although the example may 
have been originally framed by taking it equal t(< 20^ This i's 
Dr. Brinkley’s 2d example (p. 10), who brings out 19° 59' by 
one operation of Doiiwes’s rules atid the correction by his own 
method. By the piocess here followed, to find the latitude re¬ 
quires taking out fifteen numbers from the Tables. Now one 
operation of Douwes’s rules reijuires taking out twelve numbers, 
and the correction must double this labour: perhaps it docs 
more, if we consider the length of the calculation, and the embar- 
1 assment of having to use dififerent formulm. Delambre’s me¬ 
thod requires nineteen different logarithms, besides employing 
additions and subtractions of the arcs nut wanted hcic. 

llxample II. 

Alt. 76° 6' A.M. 1 interval 6*' 20'/ 0’s dccl. 20° N. 

Alt. 8° 3' P.M. J i = 47'30' \ Lat, by account 9® N. 


Sin h = 

97072 


Sin /*' = 

11004 


^ \, 

111076 


2B, 

H3068 


A, 

''5“5538 


B, 

41534 


CosD, 9-972!)9 

Cos 

9-85800 

Sin t, y-S6763 

A.C. 

10-14200' 

Sin 5, '9-84062 

Sin D, 

9-53105 

5 = 43‘‘51'-2 

Cos /;, 

9-67605 


P = 

61” 41'-2 

A.C. sill 5,10-15038 

Cosy, 

9-90330 

Log B, 9-61840 

Cos 5, 

9-S5800 

Sin y, 9-77778 


9-76130 

y = 36° 50' 

A.C. 

10-23870' 

, 

Log A, 

, 9-74459 

Cos y, 9-90330 

Cos x. 

9-98329 

Cos p+Xf 9-33C0S 

Sin A, 9-23938 

X = 

15°47'-5 

A = 9® 59'*5 

/>+« = 

77 28'-7 



Sin y, 
Sec^ 
Sin S, 
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9*77778 


87 


10 00604 


9*78442 
S = 87® 
^ 47 

S + #, 

^ — S, 


3(r 

30 


85^ 

10 ® 


^Horary angles. 

This is Dr. Brinkley's 1st example, p. 9. The exact latitude 
is 10®, and he biiiigs out 10° 1' by the same process as in the last 
example. This instance admits of two solutions, the arc p + x 
being less than 90°: but the one near the equator is taken, be¬ 
cause the latitude by account is set down 9°. The ambiguity 
will be removed if the other latitude be computed by the for¬ 
mula, cos A = cos y cos (p — x); it comes out 33° M'. 

l^ample III. 
interval 2'* 20' 


Alt. 70° 

35 21 


I'} 


{ 


Cos D, 
Sin 

Sin .5, 


2B, 

A, 

9-99800 
9*47814 
9*47614“ 
b= 17“ 25' 


t = 17° 30' 

Sin h = 95979 
Sin A' = 57857 
2 A, 


G*s decl. 5° 30'. 


A.C. sin b, 10-523SG, 
Log B, 9*25674 

Sin y, 9-780b0 

y = 37“ G'*8 

Cos .y, 9*90170 

Cos (p—x), 9*22279 
Sin A, li-T24^ 

A = 7“ 39'*2 

Sin y, 9*78060 

Sec* A, 10-0( «8.S 

Sin S, 9-78448 

S = 37“ 30' 
U 17 30 
S + s's® 
S-/, 20 


151836 

36222 

"75918 

.18061 

Cos I = 9*97962 
A.C. 10*02038 
SinD, 8*98157 
Cos p, 9*00195 
p= 84“ I4'*l 
Cos .5, 9*97962 
Cosy, 9-90170 
9*88132 
A.C. 10*14868 
Log A, 9*88034 
Cos .X, 9*99902 
x = 3“ 51' 
p-x, = 80 23-1 


^Horary 


angles. 


Tin, 
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This h Dr. Biinkley’s third example (pp. ] i and 12). It i'«' 
an unfavourable instance fur his rules, requiring several compu¬ 
tations and corrections to arrive at a right result. It admits of 
two solutions but without ambiguity, if the latitude by account 
be sumcieiit to ascertain that the true latitude is less than 5** 48% 
the complement of p. The other latitude is I" 3 

These examples will be suiRcient for showing the method of' 
calculation. I proceed now to consider the correction required 
for the sun’s change of declination in the interval between the 
observations. The true place of the pole will now be at w'ith- 
out the great circle DO which bisects the arc AB, because the 
polar distances P'A and P'B are unequal. Draw P'P perpen¬ 
dicular to that great circle, and complete the isosceles triangle 
APB. The arcs AP aiid PB make equal angles with the circle 
P' P; and hence in the small change of place from P to P', one 
of the two arcs A P^ and BP' will incicase just as much as the 
other decreases; and each of the arcs A P and P B will he equal 
to half the sum of the polar distances P'A and P'B. We shall 
therefore obtain the arc Z P by the method already explained ; 
and, having diawii Pm perpendicular to J^P', the correction we 
are seeking is otP' = PP' x siii P'Pm=PP' x sin ZPO = 
PP' X sill S. Also, hy the lemma, 

P' \ — ooh P'B 
* * ■■ U mii a O 

Now, d being the declination at B the greater altitude, and D 
the racaii declination as bcfoic, we have 

P'Ar=PA-(D-«f), 

P'B = PA+ (D-d); 

And hence, PP' = (D-d)-x 
Wherefore, 

Vm ss (D— d) X ^ . 

The corrected latitude will therefore be 


X-(l)-d) X - 


siiiS 

fiia** ** 


or, independently of S; because sin S := 


stil 1/ 
cosX ^ 


A-(D-d) 


X 


_Mny_ 

bin I cofi X ' 


Again the ares P'A and P'B may be considered as making 
equal angles with PP': consequently the horary circle at the 
middle time, which bisects the angle A P'B, will be perpendicular 
to P P'. Hence the true holraiy angle of the middle time is equal 
to the complemeut of Z P' P» But from the triangle Z P P', we get 

' Sin 
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S9 


Niii Z P' P = MU Z 1 *X = cn«s S x 

slU / I*' 


tfiis (K — i} 'i 


putting (Jx foi wP', the variation of A. vvhcrcfoic, if S SS he 
the true lioiniy angle of the middle time, we shall gil 


Cos (S + ^ S') =s cos S X 


X los !» 

a)'«(X — 3 x) “ iH dXlaii» 


mill hence 


8.S = 8 A X •" "-'•'■’-i- = (D -<l) X 

S'' SJII £ 


sill 


« 


The coirccted horarv angle is therefore 
S-L (D-«/) X 


sm f 


By means of these easy forinnlae the change cif the sun’s de¬ 
clination may he allowed foi, when t)iis is thought noecssaiy, 
without hurting the uniformity of thegcneial ealculution. 

As an example, 1 shall take the instance in the Quarteily 
Jouinul, No. 22, p. .‘’72. 


Uxamph IV. 

1st Air. 12® f''l 1 inteival H” f'OVs deeUnation S” l.S' 
2d All. l(i ."t'-S f f = 22" .’JO' \ rhaiige in .‘f', -j <2 

d =r S'’ l.V 
D = S" !(/•:. 

i'll! // = ()7217 



.’••111 h' z= 

2772f) 




2 A, 

91913 




2 11, 

.”.9191 




A, 

17171-"* 




IJ, 

197-15-5 



Cos I), 

!)•*)!):» j.-i 


Cos h. 

9-9Cfi.'J9 

.Sin 

f»-.'i.S2d4 


A.C. 

lO'TOtil 

hin 

’"3;S2}» 


Sin D, 

9-15813 

/• =- 

: 22 ■ l.V-2 


Cos. p. 

9-19174 

A.(’.. fin /», 

HN2171 


P = 

GC 

o 

fee 

Log. 11, 

*)-2.%d7 


Cos y, 

9-93112 

Sm y. 

0-71718 


Cos c. 

9‘9fiG39 

• 

y = 31" 25'' 

r> 


9-89751 




A.C. 

10-10249 

Cos. y, 

o-fwiri 


Log A, 

9-67613 

Cos p—Xj 

0'91504 


Cos Xf 

9*77892 

Sill A, 

<)*87700 


X = 

: .53® 3'-2 


A = 48® 53'- 

1 

p—x s= 

i28 0 

Sin y, 

n 71718 




Sec* A, 

1018210 




SinS, 

9-89928 




S = 

52“ 28' 
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In calculating the corrections of X and S three places of tlie 
logarithms are suflicient. 

D-J= I'Ti 

Log. r*.*), O’ljii 


Sin S, 
A.(J. bin ij 
Log 31, 


U)-l 17 ^ 

0T92 


Log. I'-:. 0170 
(Jos .s, 0 7S:» 

Tan X, lOO:.!) 
A.C. bin/, 10117 

Ja)g 2-7 0 '137 


X = 18" 5.r3 

3 ' I 
48 50'-2 


S = 52" 23' 


+ 2'7 

I'TWT' 


true latitude. true hor. angle of AI. T. 

The method that h.is hecn evplained i('c{nireh only the easy 
lemma for coinputing tlic aics '/A) and DO, and the I'lics for 
solving I iglit-angled sphencal tiiangles; and it is an aiKantage 
that every step is the caiciilation of some pait of the figuie, hy 
uhich circumbtancc the incinon is n'-sistcil. The pioccss heie 
followed is also picfeiahlc to the othci nutlods i:* h'adiiig to 
the detcimination of the piohlein, ni in pointing nut uinch of 
the two possible solutioiib is the tiue one, when this can he done. 
In the extensive Nautical Tahlcs puhlehed h\ the late Mi. Men* 
do'Zia, theie is one for ass:stin;> th>' dnerl sidution of tins pio- 
blem. It contains the base, and Id^cwise the angle at the ha-e, 
of the isosceles tiiangle A 1’ 11 louned hy the two einles of tleth - 
nation. A similar table that should contain the pcr|)CMdii‘ulai 
PO of the same triangle, and likewise half the base AO, <»r 
rather the sine and co<sinc of AO, would leiidci the p.eceding 
method by far the shot test of any liitheilo pio|)ose<l. Iliit the 
use of such tables is not fiee from objection, and ought not to be 
adopted unless a gicat advantage is gained. 

August 6, 1821. ,1. IvoiiY. 


XVII. 0/1 the aeriform Compountb of Chat coal and Ih/drogm; 
with an Account oj some addifionnl llxpet tmevt\ on the Gases 
from Oil and from Coal, Ihj Wm. IIknry, il/.D. 1<\R.S. 
_ [From the Ti.insactiuiis of the Koj'ul Suciely ] 

X HE experiments on the aeiiform compounds of charcoal and 
hydrogen, described in the following pages, arc supplementary 
to a Memoir on the same class of bodies, which the Royal Society 
did me the honour to insert in their Transactions for 1808% ns 
well as to other papers on the same subject, which have been 
published in Mr. Nicholson’s Jouinal, and in the Memoirs of the 
Manchester Society. Of these essays, I beg leave to offer a very 
* Fee Phil. Mag. vol. xxxii. p. 27/. 

liief 
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brief recapitulation, with the view merely of connecting them 
wall what is to follow. 

In the first of the‘«e essays (Nicholson's .Toiirtial, 8vo, June, 
iSO.i), I fletailcd a scries ot c'.pciiinents o.. the gases olitainccl 
l»v the ilesliiiCliK ili'lilliititai ot wood, peat, | !t-coal, oil, iva\, 
Are,, from which it appealed that ihe Illness of those gases for 
hi liiicia! illiiiiiinaluii) was gieater,. s the} retpiiicd for coiiiliuslinn 
a gieatcr inopoitional volume ofoxyecn ; and that the gases j;enc- 
latcd fiom difTcrent innammahlc bodies, or from the same mflain- 
inahle suhstaiiec under diffeient eiieunistaiiees, are not so many 
(listiiiet species, which under such a view of the subject would be 
almost inliuite ni nuuihei, hut arc mixtures of a few well known 
gases, chie'ly of cnihuretted hvdiogen w'ith vaiiahle piojmrtions 
(•f olefiant, simple hvdri'gcn, suljihmetted Indiogeii, cnibomc 
acid, eaihonic OMile, and a/otic gases; and that the elastic fluids 
ohtaiiicd fiom coal, oil, &c. have piohnbly, in addition to these, 
an inflammalilc va|)om difTiiscd thiougli them when leeeiit, which 
is not removed by passimr them thiough waterIn the same 
papei I explained eeitam anomalies that appear in the experi- 
ineiits of the late Mr. (huiekshaiiK, of Woolwich, wliich aic not 
at all eliuigealile as eirois upon that excellent eheinist, and 
eoiild only he ehieidaled liy fm^hcr investigation of the gases to 
which they iclate. Of his lahou s it would he unjust, indeed, to 
speak ill any teiiiis hue tho^e of .i]i|)ioh.itu)ii, lot they may fairly 
he eoiisideied as the foundation of most that is now' known re¬ 
specting ti.is s|)ecies of .leiitoim bodies. To Mi. Dalton, also, 
vve aie indebted for an aecuiatc aequaiiitancc with earburetted 
hydrogen gas, and for much inioimation that is valiiuhic in assist¬ 
ing us to judge of the < ompositio'i of mixed eoinbustihle gases', 
by the plitviioincna and icsiilts of hung them with oxygen f. 

In the second Memoii (IMiihwopliical Tiunsactions, ISOS), 1 
dceciihcd a senes of expeninents on the ga^cs obtained from se- 
veial diiieient v.iiie'.ies of pit-co.il, and fiom the same kind of 
coal iimlei difleiont circnmstnnces. Vaiinus species of that mi¬ 
neral were found to yield ae'iifoim products, difleriiig greatly in 
.specific giavity, comhiislibihtv, and illmiiiiintiiig power; the 
eaniiel coal of Wigan, in Lancashire, being best adapted to the 
purpose, and the stone-coal of Soiilii Wales the Rxist so. In de¬ 
composing any one sjiceies of coal, the gaseous fluids were usecr- 
tnined not to he of imifoim (piality throughout the process, hut 
to vaiy greatlv at diffeient stages; the hcaviLM' and more coni- 
bustihlc gases coming over fust, and the lighter and less com- 
hustiblc afteiw.iirts, I'y subse(|Menr, expeiiinents on the ga^ch ob¬ 
tained fiom coal on the large scale ut mauiifuctiiie, it w.is found 

* Nirholsoa'i .Toiirnal, S\u. xi. 72 . 
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that A aitnihir decline in the value of the products takes iilace, 
hut not to the same extent, owirift, piohahly, to the gicater iiui- 
lorniity of temperatnic which is attainable in large opciations*. 

Oil tlic practical conclusion*:, ivliich it was the object ol the 
last mentioned Essa^ to establish, I fuihcai to dwell, hreanse they 
arc nneonny(‘ted with iny pici-eiit purpose, which is iiiiiited to 
the chemical constitution of these coni]>onnd gases, and to the 
methods ot scpaialmg them accnuitcly iiom each other. Thu 
view of their natiiic and composition, which was taken in the 
fust Essay, was opposed hv those ahlt philosopl'crs M. Jlcithol- 
let, and ])i. Miuiay, of Edininngh, who both contended foi 
gicatci latiUidc as to tlic piojioitioiis in winch hydrog'ii and 
(harcoalaic c.ipahlcof iimtiii';, and roiisidcied thc^c piojioitioiis 
indeed as subject to no hniit.iiioii. The facts, however, whith 
h:i\e siiM'o been mnltipherl 111 this, a-i well a-i in othci dep.iit- 
ments of chcmistiy, tending to piovc that bodies tapahlu of 
dieigctie comhiiiatioii unite in a lew ilchnitc piopoitioiv: only, 
leave little donht ih it the same law hnid'i good with lespect to 
the compomids of indiogen am! diai' oal Not that it is incaiil 
tiiat the known eom|jonndsof tho e ekiiienls aie tin* inily pessi- 
hle ones; foi otlieis will pioh.iMy he ihsetniied, which wiil still 
bo finiinl eonlorniable to the kiw’, /lint whvn orir I oil?/ 

(07nt'hit’<t uitli (f??ollti} in tl?lfi?iivt fj?t>/to}lio??\, tl/r otca/ii /nu- 
poith?!’, mt 9???i{f?/)/i‘s rf III'' Ir'is hj un viitm. imtiilc?. 

A diircieiit Mcw of the ‘ubjeet lias Intel) been t.ikeii by tlic 
ingenious authoi of tiu nakeiiaii Let line, puhlished in the l*iii- 
losophie.il Tiunsaction ha l''> 0 . In that papoi, Mi. J’lamh' 
lias endeavoured to pio\e, that the gas called liglil eaihiiietted 
h\drogeM, or siniplv (Mihiiielted h\<liogen, ni hydio-earhnret, is 
not entitled to he eonsult'ied as a thstiiiet spei its; that the only 
ai iifoim compound of chat coal .nid hydiogen, whiih is with eci- 
taiiity known to exi^t, is the gas ealletl olefiant, nr hi-eaihiiietted 
h\diogeii; and that tiic gases evedved b) heat nom coal and oil, 
aic in fact noLliiiig more than iiii\riiic& of olefiant and simpiu 
li)diogcn g.i'Cs Ml \ .11 ions propoitioiis. 

In assiiiiiing, in the fust Essa), the e\istenee of light e.tiini- 
retted Iwdrogen as a delinite compound, ehaiaetiii/cd l>) ds le- 
riiiiiing, tor the complete combiistioii of each \ohime, two volumes 
of oxygen, and giving one volume of e'lilmnie aeal, 1 lehed on 
the sole aiithoiity of .Mi. Dalton; ioi the gas of maishes, though 
hefoie known to he inflaiiniiahle, had not been sidijceted to ac- 
eiiiate exainiiiation by aiiv other chemist. Mi. Ca'inekshaiik, 
iiuiccd, speaks of it us pme h)dio-eaihoniite j- hut hiiicc Ik 
( lasses il 111 th.it lespret with the g.is ohtaimd h\ the desliuelivi* 

• Miii'i lipsit I SiHiel) ^ ISIiiniiii', iv vicnes, v'*l in 
t Nil h»l nil s tJoii! Jlill, Jin \i*| V p It 

de tdlii* lull 
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ilistillation ol camphor, fxoni wliicli it cliffcMs cbsciitially in com- 
pu<)ilion, it is plain that he was not cuncctly acquaintc'l with the 
piopcrlics of puic caihuictti'd li\(liot«en. Pievioiisly to the s>c- 
foiicl set of e\peiiments, I satislied mxsclfl " the caieful analy-is 
of a specimen of the gas fioni stagnant foi which 1 was 

inilchlcd to Mi. Dalton, that it leally has ih.e piMpuli.s which 
!i.i\e lici'n a‘-criije(l to it hy 'nui as chaiactciistic ; and in 
liS(J7 I hniiul pieiiscK the -'amc iluiiaetcis in the fiie-danip of 
loal-nnnes ■**. Di. Tlioinvon, aho, In.ni cspeiiinents in ISl li , 
on the aas fioni stagnant watei, and Sir Ilinnphry Diwj fion* 
the .inaljsis oi the Inc-damp in ISln, dicw the same conclusions. 
It is in the powei, indeed, of c\eiy theinist to invci^igaie for 
himself the propeitics and coinjiosition of c.nhnretted hulrogoii 
since it inav easdv he pioenicd in considciahle (jii.iiitity, hy 
tinnig the hi’ilom ol almost any stignant pool, csjici lall) if 
coin post il of cl.iv. Dining t'-e la^t snnniio., 1 ohraincd it tiOM 
a soMicc ol tliis kind, which alh.rdcd it m sin h abundance, that 
se\cial g.dions niiglit h.'uc been collected in a f'w iiiinntes. d'his 
gas 1 si.hniittcd to iipc.itcd and ini'st cauhi) t \.-<inina<ion. It 
ioni.nned .\,th its volume of ctuhiMiic acid, hut no snlidnnettcil 
hjdioiicii wbitesei, ami no pioixution of ossgen gas that conld 
he di-co\cicd hv all- nli,cl\ testing it nitli nitions gas. '\ he re¬ 
sults of Its (oinhiistioii with oag»n gas, illectul in a Volta’s 
cndioinctci m the usual mannci, showcil that if v.a-. eontaininatod 
With I'.lh its \oliiinc of a/otie gas. i\jj;nt, Imwcvei, fioni this, 
the pine poiiion, in a gieat iiiiinhc) oi tnals, ic'}i!ncd, as neailv 
as can he e\ue»ted in expemnents ot tins soil, tivo vohnnes ot 
oMgen loi eondnistion, and ga\c one Milninc ot cm home. and. 
Its .speufn giiivitj, taken on (|nantiin*s pMxnrcdat tliiec scieial 
nines, vaiicd only limn ‘.iS^ to 'aSt', the mean of whit )i is I ; 
and tins, allowing ioi ,'-th of .i/-otic gas of ^])ecilic giavit\ 'DJ’J, 
gi\cs '.'i.iti hir the specific gianty of pine caihiiietted h\<iiogcii 
g.c', a iiumhei winch (oiiieides almost exactly with that fouixl h\ 
Di.Thom 'Mi§. Snuo, theufoie, the :-anie leMilts Iki\c been 
nlitaiiicd fiom llic exainiiiation of gases smiilaily eollected at di- 
st.mt tunes .tiid [ilaccs, thcie appeals to me no leasmi for iclin- 
liig tocoinidei i :iihiiietted hxdiogen gas as a tine chcimcai rom- 
[loniid, cliaiiicleii'cii liv pmfect innloi mit\ oi pio))eitics and com- 
po-itntii. At the ti'inpeiatme of h(}'‘ Faliienhcit, .mil iiiidci .'JO 
imhcs j/.(-‘‘nic, lOi.'cniii'Ml i-i his must weigh Hi fl.’i gicins, ;,nd 
he comjxi'cd Making the weight of 100 eiih.c mt.ln.s of Lailxmic 

" N'ih<i|si>n , toiiiii.il, X’ () 'IV I |f) 

I Ml 111 III till-^^ (iiieii >■! t'lHu-i\, 1 I'lrii 
I'iiil 'li.iiii 'Sio^ |i ,, 
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acid nt dG'.*) ;;r:i!iis, and the chaicoal iii 100 grams nf tiiut acid 
at 27'ti gitiiits) of 

Grnint. Grains. Ginins 

Chuiconl .. 12-00 .... 7d-S7 K'O 
IlNdiogen .. d 'ifi .... .... ;);J d I 

10 o:. 100. l.‘i;;di 

And olefiant pas (piMiip twice its vnlumo ofoxxpcn hy coni- 
Irnstum, and wcipliinp 20 lid grams /or 100 cubical luclics*) 
must be constituted of 



(■I.tlllS. 

(ii.nns 

Gi.iiii*. 

dial coal 

.. 2.r.*ls 


.... 100 

Ilydiogc'ii 

.. -12G 

_U*G7 

.... 10*71 


20*04 

100* 

110*71 


And ns IG 7 to 100, so vciv ncailv is 1 to G, which last 
number is the vveipht of the atom ot charcoal, ns deduced fioui 
the constitution o/ olcb.int pas. It is tiiic, that tins dc\'iiinna- 
tiou a little exceeds that w’hicb is domed /lom the (’oni|}o»itiou 
ol carbonic ncid (viz. .i'G.')), the atom ol owgcii bciiip taken at 
7*5. Rut il 8 he the tiue number loi o\\pcu, which iio'’. seems 
to 1}c most piobable both fiom cx]ioiuncut and analogs, we shall 
then find an exact comLiikiuc between tiu lelatise weight of the 
atom ofehaieoai, as deduced iioiii oleiiaiit gus, and as detei- 
mined horn cniboiiic and. Pcihaps the tine spceilic piaiitv of 
hvdiopcn pas, on whieh depend the iel..ti\c weights <</ tlic .-itonis 
(d hydiopeii and oMgrn, may be fully as coiicttly nsicitained 
from the composition of t •ibuiettcd liybogcn, as b\ diicet at¬ 
tempts to weigh so light a Ihiid. Now-, as the huhcgeii in 100 
cubic inches of ludio-eaibuiet weighs only l’2(i giams, and is 
equivalent to 200 tubic inches of h}diugc:i gas, we have 2'1>1 
grains for the weight of 100 cubic inches of huliogen gas, from 
whieh may lie dnliiccd -OGIIS loi its specific gravitv, that of air 
being 1. Ant] if tlic spieifie giavit} ofowpeii pa<> be 1*111, it 
will be found that tlio two volume> of bydiopen, letpnied to sa¬ 
turate one volume of oxygen gas, have as ne.iily as possible tlic 
relative weight of I to S. 

Were au\ additional argument nccessaiy to establish the exist¬ 
ence of cailinietted liytliogeii us a dist’uet sjiecic'-, it iinplit he 
derived fiom the action of water on that gas, vvlueli, besides being 
ahsoihahle in a constant piopoitioii, admits of being cx|)c]lcd 
again by the ajiplication of heat, not otherwise eiiuiiged than m 

* 1 adiipt this ipsiilt of l)i Thiinisoii iioiii itt near coim Mcnri' with that 
ni a'l c*s|H I iiiiciit Ilf iiiv nun, im I he ipri.ihi privity ot iilL'Iiiiiit pas, piiblisheil 
ill thu Fiid 'i'laiii I‘f'd, p _"lii 

having 
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h aet|iiircil a.small quantity of tlio^e gases which are always 
l>r(‘scMit ill water, and of ^^hlcl 1 it is impossible to dcpiive it even 
i)\ long continuerl boiling. 

' The piocc‘‘S, hy wliu-li caibnretted hy(lio-..n gas is evolved in 
Ti.'itni.il opeiatiops, is no doubt ihc dccom)in«>irioii of water, and 
.’.(liiiits of being explained on the atoinic ilieoiy of iMr. Dalton, 
hv kiipposing two utuins ot eharec'd to act at onec on tno atoms 

of water. One atom ot ehaieoal altiacts the two atoms of h\- 

0 

flioi>en, ioinniig cuihinetred hydrogen gas, and the other atom 
of (haieoal unites with two atoms of oxygen, eonstiuitiiig eaibo- 
nil aeid. This is illiistrateil by tlie annexed 
figiiic, in winch two atoms oi charcoal C.C. aie 
lepiesented as inteipoiod between tw'o atoms oi 
watei, each consisting of an :itnin of li\(hogen 
and an atom of owgen. Dwnlmg tlie di.icMam 
veiticallv into ihiee paits, we Ik. e the oiigiiial .^'ibstances; iiint 
M'liaratmg It hoMXoiit.iiiv, wc'obtain the two new compouinls. 
'J’his theoielKxd view ol tin; subject's eonriiiued by the fact, that 
the eaihmcited hvdiogeii, i.nmed at tiie liottom of stugaaiit 
pools, 1^ never accumpaiiied by CMihonie oxide, hut always by 
caibonic and. the full qii.mtitv oi which, i. piovented iioiii ap¬ 
pealing, 111 eonsci|iieiice oi tlie absoiption of a gieat pait oi it by 
the mass oi watei, niidci which the changes aie taking place. 

Being pio\ided with such an abiiini.int snf.|>I\ of ciihiiietted 
hcdiogen, I availed iiivsclfot it to examine the mutual action of 
that gas and ehioiiiie oil each othu, piiiici|)a]ly witii a view to 
Hsccrtaiii, how’ iar icliaiiee may be placed on the latter as an in¬ 
strument ill the anahsis oi mixed combustible g.iscs. This is a 
part oi tlic subject that was fust invc'ttigatcd, though with a dii- 
feieiit view, by Mr. Onickshuiik '. He observed that a mixtuie 
oi chloiiiie with hydiogeii, eaibiiictted hvdiogen, oi carbonic 
oxide, ill ccitain pioporiioiis, kept in a bottle eiitiiclv lilled with 
the inixtiiie, and fiiiiiishcd with an air-tight stoppei, did not ex- 
liiiiit any iiiiiiiediatc action, hut that in twentv-iniir hnuis, on 
withdraw ing the .stopper, the fluid immediately rushed in, and 
filled most oi the space oiiginally occupied by the ga-sc.s. But he 
was not avvnic of the iiifliience of light on these changes, which 
was diseovcied about the .same time by Gay Liissacf and by Dal¬ 
ton It does nut, however, appear to have been ascertained 
by cither of them, vvlicther the conipicte oxcinsiun oi light pic- 
veiits any degice of action of chloiine and cailniietted hydrogen 
on each other. I mixed, thcioforc, those two gases in different 
pioportions in well stojijicd viaN, which weie completely filled 

* Nichrikon's .Toiinial, Ito. v. 202. 
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with the mixture, and cnvrieil l>v ojiake ease*-. When the 
pers ivcre removed niidcr waU'i, at vai ions inter* als after the niix- 
tuie, from a feu minutes to d:i\s, nu diminution ivhatevcr of 
volume was found to have taken place; and after having removed 
the chloiinu hv li<[Uid potash, the caihuretted hvdiogeii gas gave 
the usuiil products of caihonic neiil, and consumed the usual pro- 
]>oition of oxygen. Mixtures also of hydrogen and chlorine, and 
of carbmetted Ir.drogcn and cliloiine, standing over water in 
graduated tubes, which weic shaded by opake covers, sustained 
no loss of hulk, except what arose from the absoi-ptiou of chlorine 
by the water, the conilinstihle gas remaining wholly imaltcied. 
It may be considcicil, theic'oic, as quite essential to the 'uutmd 
agency of thc*>c gases, that they should be subjected to the iii- 
lluetice of light. Ihit it is not neccssaiy tliaL the diiect lays of 
the sun shoald fall on the inivtuie, the light of adult and cloudy 
(lay being fuUy adequate to the effect. a day of this soit, 1 
filled seicial stoppered \i.ih, qraduated into himdicdths of a cu¬ 
bic iiicli, with a luixtmc of liO volumes of caihuretted hjdiogcii 
u'ithfioiiiM) to DOofLiilorino, niid uiicovciing ihcm all at the same 
moment, c\pr)-.ed them to the feeble light which was then abioad. 
By exposure of one of the vvd.s dming half a luiiiutc, no diminu¬ 
tion of volume was tonml to have been effected; another vial, 
opened under w.itci uhcii one miniilc h.id clapped, showed an 
ahsoiption of fi\e paits; a thiid in two minutes iisui lost fifteen 
parts; a fointli in foui uiiiuitcs 2.) paits ; and a fifth, opened in 
fisc minutes, contaiiicd imly .i0 volumes out of the original 110. 

The pio.Iuets, icsultii • fiom the contact of caihiucttcd Imho- 
geii au(I chloiiuc, imdci ciicnm^tancc'- favoiuuhlc to thcii luiitual 
action, base been d*. ■ cilbcd by Mr. (‘luukshaisk, with wIkjsc ex¬ 
perience (Ui this ji'iini my own entiuly agrees. When rallici 
^oic than fotii solumcs of chloiiiic .ne kept in tnixtiiic with one 
volume of gai fiom stagnant water, the piodiiets me muriatic 
acid gas, and a solmiie of carbonic acid ctjiiivalcnt to that of the 
pure carbui cited bsdiogeii; and this, whether the mixture be 
exposed to dnecL oi iiidiicct solar light; the only difference be¬ 
ing that the less intense the light, the more slowly is the effect 
piodnced. When less than four volumes of chlorine me em¬ 
ployed, the icsiduc consists of muriatic and caibonic acids, car¬ 
bonic oxide, and niidecom])oscd caibmcttcd hydiogen, the pro¬ 
portions of the two last incieasiiig as, within ceitain limits, we 
reduce the rclalisc quantity of cliloiiiic. These changes were 
asccitaiiicd, both hy Dr. J^avy and the late Di. Muiray, to de¬ 
pend oil the presence of inoisiiiie, which is unavoidably introduced 
in the common mode of operating; for when the gases, fiist 
perfectly diied, were mixed in an cvhanstcd glass vessel, and ex¬ 
posed even to the direct rays of the sun, no mutual action was 

found 
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found to ensue. In the theory of theve changes there is, it must 
l)c confessed, a little uncertainty. Does the chlorine^ it may be 
asked, act simultaneously on tli'e h}drogen of water, and on that 
of tlie combustible gas; or does it decompose water only ? The 
former view of the subject appears to me most probable, because, 
if the chloiiue acted on water only, free hydrogen would be 
evolved from that poitioii of the hydro>carburct which abandons 
its charcoal to the ovjgcii of the water; which is not consistent 
with expel icnce. When it is required to form carbonic acid, four 
volumes of chlorine must be used for the decomposition of each 
volume of carburetted hydrogen. In this case, two atoms of 
chlorine d^tc with the two atoms of hydrogen existing in the 
combustible gas, and the two other atoms of chlorine with the 
two atoms of liydrogen from the water. Dut to convert car- 
huretted hydrogen into carbonic oxide, three atoms of chlorine 
are sufficient, two of which are employed as in the first case, 
and the thiid is expended in saturating the hydrogen of one 
atom of water, which supplies to the charcoal an atom of oxygen 
for the formation of carbonic oxide. Calculating in the same 
manner, we shall find, also, that tliicc atoms of chlorine are 
adequate to conveit one atom of caibonic oxide into carbonic 
add. 

The facts which have been stated sufficiently prove, that chlo¬ 
rine cannot be employed as a means of coirectly analysing mix- 
tuics of olefiant gas, cither with hydrogen or with carburetted 
hydrogen, if light be admitted, even thoiigli of feeble intensity, 
and for the short inteival during which such an cxpciiment may 
he expected to continue: and they explain that uncertainty as 
to the icsuits of aiial)scs of mixed gases made in this way, which 
was first rcmaiked by Mr. Farraday*,and subsequently by myselff. 
Chloiiue becomes, however, a most useful agent in separating 
olefiant gas from such mixtures, provided light be entirely ex¬ 
cluded during its operation, as 1 have found by subjecting to its 
action mixtures of those gases with known proportions of olefiant 
gas. In these analytical cxpeiiincnts, 1 admitted into a graduated 
tube standing over water, a volume of chlorine exceeding by about 
one half what was known to be sufficient, and noted its bulk when 
actually in the tube, which was immediately shaded by an opake 
cover. A measured quantity of t^e mixture was then passed up, 
and in about ten minutes the outer cover was cautiously lifted, 
till the surface of the water appeared. The diminution of volume 
thus ascertained, divided by 2, was found to give pretty correctly 
the quantity of olefiant gas known to be contained in the mix¬ 
ture. But the greatest precision was attained by waiting fifteen 

* Journal of Science, &o. vi. 35H. 
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or twenty minutes, and then quickly washing the remaining ga« 
with dilute solution of potash, in order to remove the excess of 
chlorine. From the volume of the residuary gas, it was iiLces- 
sary to deduct the amount of impuiity pieviously asceitaincd to 
exist in the chloiinc; and the remainder, taken from the volume 
of mixed gases whicli iiad been opeiated on, showed how much 
olefiant gas had been condensed by the ehloiinc. When veiy 
narrow tubes were employed, and the column of gases inixeil 
with chloiinc was of consideiaide length, a longci continuance of 
the cxpeiiincnt was found neccssaiy, and the yases were suffered 
to remain in contact dining an hour oi moio. In thi'' way it 
was asceitaincd, that olefiant gas maybe nccuiatcl_\ si'p.oated by 
chlorine fiom hydiogcii, caihuictted huliogeii, or carhoiiir oxide 
gases, OI fiom mixtuics of two ui ninie of tiiosc gases, which aie 
left quite unchanged in volume and in clieiiiical piopcities, when 
light has been curefuliy excluded fiom the inixtuie. 

This propelty of chloiinc is the foiiiidatioii of a iicsh analysis, 
to whicii I have thought it expedient to submit the gases fiom 
coal and oil, in ordei to decide what aciiform (liiifls lemaiii after 
the sejiaratioii of that poitioii which is condensible iiy clilonne ; 
—whether tiie residue consists, as I ha\e heietofore maintained, 
of carburetted liydiogeii chieHy, with vaiiable propoiturns of hy¬ 
drogen and caihonic oxide; or whethei, accoidnig to the new 
view of tile subject, it consists of hydrogen gas only. 

Ill the expeliincnts made foi this puiposo, 1 opeiated geneially 
on from (iO Co 80 cubic inches of oil gas oi coal gas, assaying a 
small specimen first, .is a guide to the ipiautity oi cliloiuic which 
it would be ncccssaiy to employ. The volume of cliloimc thus 
found to be requisite, and about half as much mure, was passed 
into an air icceiier standing over water, and completely shaded 
by an opakc covei which was fitted o\er it. Tlic oil or coal gas 
was then added by degrees, if much condensation w'as expected, 
because in that ease a considerable increase of tcmpeiatiiie would 
have been pioduced by the sudden admixture of large (quantities; 
or at once, if only a niodeiatc action had been indicated by the 
previous assay. The mixture was allowed to stand, completely 
guarded from the light, during ^0 or 40 minutes, oi e\cii loiigei, 
and the residue was expeditiously washed with liquid potash, and 
a small portion again assayed, to • scertaiii that the action of the 
chlorine u'as complete. The tpecifu* gravity of the w'ashcd gus 
was then carefully taken, that of the entire gas having been pre¬ 
viously determined: and the results of its combustion with oxy¬ 
gen examined, and compared with those of the gas in its oiigiiial 
.state. 

[The Coiitiniiiition of this Pispor, containing Bxperiments on the Gas Auni 
Oil .ind fiom ('onl, in our next.l 
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XVIII. On the Di^envenj of a Noith-wesl magnetic Pole, By 

Colonel MA CDON a i.D *. 

_ - Siiinmei land-place, Exeter, .Inly ll?. 

JMdcu useful disriission has arisen in consecjuencc of the dis- 
scitutioiib on the interesting science of MagneiUm and Fitria- 
tiottf iiiscitcd in your Numbers of DccembcT and J.iiiuaiyt: 
and ill all instances, the reasoning and suggestions alluded to have 
ex|)erienced the maiked apiirobation of characters eminent for 
then Knowledge of a subject rendeicd cxtiemcly piomineiU by the 
leccnt brilliant discovery of a North wat Magnetic Pule. 

The above-mentioned papers on magnetic variation having 
been |iublisiied previously to the appcdrance of the valu.ibic woiks 
of Oapt.iin I’any and of Mr. Fisher, some further lliouglits iicces- 
Miiil\ aiisc lioin .1 due eousidciation of statements and opinions 
tlieiciii eontciincd; and such lemaiks ns aic olfeied me made 
with the best of views, viz. that of calling the'atteutioii of men 
who have cjually the power and inchnattun to pioinolc objects of 
public utility. 

Voyages of discovery, and travels, are nationally iindci taken on 
three piinciple'«, at once eieditable, legitimate, and laudable. On 
the lir><t, the Deity is hoiiouied by the humble but hnzaidotis 
efforts of his cieatures, to discover the extent of his wonderful 
woiks hcie oil earth, and the nature of unediiciited man undci the 
variing a<«pcct of climate and seasons : and that too with the no¬ 
ble ultimate view of amelioiating Ins condition, by coiifeiring the 
benefits of knowledge, and the blessings of Religion. On the se¬ 
cond principle, the discovciies of euteipiising niaiineis and tra- 
velleis can alone (as in the present instance) enable us to advance 
certain sciences which requite ex'peiimeiits of a delicate descrip¬ 
tion to be made, and observations of an accurate natuic to he 
taken, in opposite and unfrequented paths of the woild. The 
third principle, sanctioning distant rescaich by sea and land, or 
that of forwaidiiig the interest of commerce and aits, may not 
he less recoinmciidahle; as thereby civilization and the comfotts 
of life arc materially benefited, and hiiinan happiness conse¬ 
quently increased. 

If the two voyages of discovery in search of a Noitli-west pas¬ 
sage into the North Pacific, nr Eastern Ocean, should not attain 
that object, they will prove of incalculable value in ultimately es¬ 
tablishing, on sure and fixed scicnlific jiiinciples, the wondeiful 
rule, or rationale of the vaiiation of the Magnetic Needle; pro¬ 
vided wc avail oui-elves skilfully of the mc.iiis fuiiiishcd by the 
iltiiing and so far successful enterpiise of'men of con>>uiimiate 

* l‘'toin tlic (Scntloinan*-Maga/iiie fill July ISJl, 
i Sec Phil. fur l''cliiii.iiy b'^Jl. 
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courage and peisevcrance^ aoiidbt appalling difficulties^ and tiials 
almost superhuman. 

Though currents and other circumstances sufficiently evince the 
existence of a North-west passage, it would appear, from the ac¬ 
counts before us, that there cannot be a hope of accomplishing 
it ill the parallel of the newly-discovered Georgian Islands. In 
your Number of January, it was lecomincuded to attempt to ef¬ 
fect a passage into the I lypei borean iSea, out of Repulse Bay, at 
the North extremity of Iludsun’sBny; and there, at this moment, 
the discovery ships arc making such attempt. This dreary and 
inhospitable coast runs ucaily East and West, about the parallel 
of 70“, and between yO** and iOO" of West longitude, to Icy ('ape, 
where the Ameiican coast runs South-south-west to Bchring\ 
Straits. We hn\ c no accounts of this coast on which any reliance 
can be put; and if wc ciedit such as \\c have, the sea in these 
Nurtheiii regions is cnnslantly fiozen up. It aiipcars from Cook's 
Vo}ages, that even in suiiiincr the sea was frozen over between 
the Russian and Amei ican coasts. This shows, that whatever 
may be the icsult of the pieseiit attempt to the East or West of 
Southaiiiptoii Island, there cannot remain the slightest hope of 
effecting the [lassage through Belli iiig's Straits. In funner state¬ 
ments, there was some reason to suppose that the passage would 
be achieved tlnoiigh the Polar Basin, considci ably to the Noith- 
waid of the paiallol of the new discoveries, with the disadvantage 
of a loiig(j|r luii than by the usual couisc. If, liowcver, the north¬ 
west passage can be made along the North coast of Aiiieiicu, as 
now attempting, ceitainly, the luii to India, and especially to 
China, will be sliorti > ; but in such case, the risk, hazard, and 
danger would be constantly immiiicut. Ships so situated would 
he liable to be crushed to pieces by iec-bcigs; would beficquciitly 
rendered immoveable by sudden or continued congelutious of the 
ice; would at a certain time of the year be enveloped in dark¬ 
ness; or would alw'a)S have the gicatei pait of their crews dis¬ 
abled by intensity of eohl,andimdei going the amputation of limbs 
moitificd by the ^tuppagc of the eunent of life. 

If coiiinicicc is to delivc benefit from any new or additional 
pioductiuiis to be yielded by these unexplored Seas, Islainls, and 
Coasts, it is evident that the Ilypcihoiean Coast itself, and not 
ships, must be the incdiiini of pioeiiring such advantage. It is 
probable that sledges may tiavel along the ice on this coast; or 
at various stations on it, such as Mackenzie’s River, oi Copper- 
mine River (provided wood is found on, or cun be floated down 
to, the coast), stout small vessels might be constructed for the 
purpose of proceeding noitliwaid among (ns yet undiscovered) 
islands, iii lavoinablc seasons. But this is under a supposition 
that incurred expense would be muiu than dcfiaycd by commer- 
■iul letuiiis. Having 
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a Noilh-tuvsl magnetk Pole. 

Iliiving prcmhcd thus much, 1 cotnc now to the most import¬ 
ant object of this paper, and paramount to every other considera¬ 
tion attached to the subject. If no other advantage arose from 
the present voyages than the recent discoieiy of a North-west 
Magnetic Pole, that alone is so valiial)]e to science in establishing, 
in process of time, a sure theory of the Magnetic Vai iatioii, so in¬ 
dispensable for nautical purposes, tliat the best thanks of the 
country arc due to the Admiralty for the c/Ticieiit manner in which 
these voyages have been diiccted. In giving such retjuisitc effi¬ 
cacy, the talents, knowledge, and general information of that able 
and useful character, Mr. Bariow, have been essentially subsei- 
vieiit. 

When your Number for January was published, it was not di¬ 
stinctly known, that among the (ieorgian Islands the movement 
of a balanced needle i)ecunie so weak and sluggish as to be ncaily 
anniiiilatcd ; that is to say, the inagnetic action of the real North 
Pole of the Eaith became as nothing coinpaied to the stiong and 
direct atti action of the North-west Magnetic Pule, evidently si¬ 
tuated within the Earth, and in a site veiy nearly under the sea- 
siiiface mm’cd over by the Discovcry-sliips. For centuries have 
ingenious philosophers been conjecturing the existence of one or 
inure Magnetic Poles, in endeavouring to reduce visible effects to 
causes, and to form theories, if not demonstrable, at least plau¬ 
sible. At length, to the honour of the British nation, the Hist 
in aits, arms, and philunthiopy, all doubt and uncertginty are 
happily icmoved; and by proceeding on scientific piinciples, 
through the mediiiiii of accurate experiments, the complete es¬ 
tablishment of a tlieoiy of the Magnetic Vaiiation is now attain¬ 
able. The continued course of experiments fonneily rccoin- 
nicndcd to be made in a situation contiguous to the Magnetic 
Pole will not be practicable in tliat situation, on account of a 
strength of attraction downwards so gieat there as to turn the 
needle nearly into a continuation of that Pole, an effect shown to 
demonstration, by experiments made by means of powerful mag¬ 
nets acting on common needles. It is fortunate that the requi¬ 
site series of oxpciimcnts c.iniiot be efficiently made near the site 
of the iicwl^-discovcicd Pole, as the intensity of the cohl thcic 
would render a continiinncc of life nearly impossible. It is evi¬ 
dent that the Discovery-ships ciossed a meridian under which 
this Pole, and the North Pole of the Earth, became in one and 
the same vertical plane. Here, of course, there would be no va¬ 
riation, as the needle would be acted on by both Poles in a line, 
or in coiijunctioii with its position. On the parallel of latitude 
of 60®, such line of no variation must be found by trial made by 
scientific, perseveiing, and skilful men, to be employed for this 
vciy iiiipoitaut puipose. These men must tidvel westward from 

Il(id>oii s 
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Hudson's Bay, till they, by aceurntc magnetic observations, find 
themselves in this requisite situation *, Heie, then, a building 
fur theii accommodation should be erected; and a smaller ohe, 
devoid of iron, must cover a meridian accurately laid off, atrord- 
iiig to a process described in my papers on this subject, in the 
Philosophical Transactions. Such an instrument as is used at 
our Society’s rooms must be applied to this ineiidian, as that is 
superior in construction to that used Ijy me for .similar purposes, 
on Sumatra, and St. Helena. The primary and diiect object in 
view, is to ascertain bv thioc daily obseivation.s, the ileciease of 
variation, under the ineiidian, in order to airi\e ultimately at the 
law of movement of the North-west Magnetic Pole, eiih'^r round 
the Terrcstiial Pole, on a paiallol of latitude, or otherwise in a 
.stiaight lino, within the earth, and between two points in its pa> 
lallel of position. This motion will be slow, as to lequirc a 
series of yeais to arrise at the proper scientific conclusions dc- 
diicible from such requisite experiments. It may he again urged, 
that such a magnetic movement is compatible uith the supposed 
solidity of the earth. 1 refer to my former statriiiciit on thi.s pai t 
of the subject, and such philosophers as arc Chiistian.s (and the 
most able have been such) 1 refer to St. Paul’s Epistle to the 
Ephesians, chap. iv. \ersc 9. It being highly probable, from 
close eonsideiations of the variation in South latitude, that the 
South-east end of the new pole has a coriespondiiig innveinent 
round th« South pole of the eaith, I would strongly rceommend 
that a similar sciios of experiments he made on the South .side of 
New Shetland, which 1 eonjcctmc to he a cnntiniMtion of the 
Southern Thule, in lotigitudo •10“ W'est, and (iO" South latitude. 
Similar ohseivations ought to he made on the Island of Desola¬ 
tion in latitude 49“ South, and longitude 70“ East; and also in 
North latitude, on .Spit/heigcn and Noi'a/emhla. 

Royal pati linage and mumfu'ence could not be moie nobly ap¬ 
plied, than in pursuits so honourable to man, aed beneficial to 
human liappinchs. Monarchs or men thus occupied, might legi¬ 
tim atcly .say, 

“-Tcntanilii via est, qua me quciqiie pos<«iin 

Tollero liunio, victuiqiie rii(iiii (retmu) volitiiic per nia." 

If in time it became ascertained that the N.W. and S.E. in.^g- 
iielic p()lc.s had a regular movement round the poles ol the globe, 
the vaiiation and all its anomalies would be aecomited for, and 
other magnetic phtenoinena, equally surpnsing andiinaceountablc, 
would be reduced to a certain thcoiy.—As things arc, wc ob- 

* Fioin tho siippo<ii‘d position of tlip M.ignt-tir IVIc, it not be nc“ 

fc’ssaiy topioreeil inl.iml, nef-tuuHl, above li\cilr^iecs,oi loOniilvi?, about 
the pdiallel of bO" Noitli l.ilitudc. 
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verve effects wiiieh we cannot trace to any satisfactory cause. I 
am in haliits of collecting facts which may^ aided by the observa¬ 
tions of otheis,lead at some future peiiod to legitimate conclusions. 
I tiy all bodies of iron by means of a sensitive luagnct, and find in 
them |iio|)citics not geneially undeistood. I find that a good 
magnet w ill equally, as by electricity or galvanism, impart polaiity 
to necdlo'^, ly mere juxta-posituni. 1 have lendered magnetic 
thiee pieces of wiie, situated in a scmicirculai form, opposite to 
the poles of a poweiful magnet.—All bars standing or fixed per- 
pendiciilaily (such ns all iron railings in sticets) aic magnetic; 
the Noith pole being at the bottom, and the South at the top. 
The bottoms or lower paits of all common chimnev-giatcs aie 
North, while the tops arc South poles. The iron handles of 
pumps .iic magnetic ; the fuithest out-end being a Noith, while 
the end neaiest to the pump is a South pole. Large weighing 
weights possess polarity; as als(> all iron burs for sale in shops. 
It is a curious fact, that the uppcimost pait or top of the iron 
round a c:iiriagc-whecl attiacts the North end of a magnet, and 
is consequently a South pole, wlnlc the lower pait of the .same 
iron in contact with the gionnd, attiacts the iSoutli end of the 
needle, and is thciefoie a Noith pole. Turn the same wheel 
lotind halt a ciicle, and these poles, will iniinediatcly become ie- 
L'ersed. 

I mention these few out of many experiments, in order to in¬ 
duce others to assist in usecitaining f.iets, with a viewpf esta¬ 
blishing what is now wanting,— a Mite Magnetic Theory. 

Vouis, &c. John Macdonald. 


XIX. ylnswf-r to Remarks on A/r. Riddle’s Claim to the 
Invention of a new Method of determining the Latitude,** 
By Mr.F.DsvAiii} Kiddle. 

To Dr. Tillock, 

Sir, — In answer to the extiaordinary charges of your corre¬ 
spondent y, 1 beg leave simply to state. That in the 8th volume 
of the Edinlmrgh Phil. Tians , which was published in 1818, and 
which 1 fiist saw in October of thatyeai, (reiieial Riisbane in¬ 
timated his intention of making a communication On the mode 
of determining latitudes by the sextant most correctly by a sei ies 
of observations made near noon.”—That this was the whole of 
the announcement, and that it was unaccompanied by any hint 
respecting the natuie of the method, or any other lemark what¬ 
ever. 


That 
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That in October 1KI8 I trarsmitteil to you a full account of 
a method of finding the latitude by observations made with the 
sextant mar //oc/i, which I had practised for a considerable time 
previous; and that the observations in the accompanying ex¬ 
ample tvere made on September 24, 1817> 

That in the spring of IK21 1 observed a notice in the Edin¬ 
burgh Phil. Journal, that Gen. Brisbane’s promised communica¬ 
tion on this subject was just published in the Edinburgh Phil. 
Trans.; and in May 1821, when volume ix. part I. of the Edin¬ 
burgh Phil. Trans, was received in Newcasttle, I saw the paper 
itself for the first time. It forms article XIV. of the part. 

That although it is thus impossible 1 could have been indebted 
to General B. for a method which 1 had previously practised for 
several years, and had actually published two years before I had 
any means of knowing what his method w'as, in a woik in the 
hands of every scientific person in Europe; our methods are not 
only generally similary but absolutely the same both tn principle 
and in all their practical details. 

That, whatever Gen, B, may have done, 1 have never seen 
any of the three foreign works in which your correspondent says 
the substance of the same method is to be found. 

That, if I were disposed tb-yuibble, 1 might say that the desig¬ 
nation of “ a new method ” is not mine, as you know very well, 
sir, that the title of my letter in which that designation is intro¬ 
duced was prefixed by yourself. 

That, though 1 am suie every thing is done at Greenwich in 
the best possible wa\. I believe 1 need not say that the observa¬ 
tions made at that auiniiablc establishincnt arc made with other 
and better instruments than a sextant and an artificial horizon. 
And, finally, that the charge of incorrectness in an approximate 
formula aiising from subsiituting the arc of one second for the sine 
of the same arc, requires no notice. 

With respect to the insinuation that I did not practise the 
method of finding the time which I stated myself to have prac¬ 
tised, till T saw Gen. B.’s communication on the subject;—tlie 
affitmativv, as the matter stands, depends on my integrity;—the 
negative rests not on any authority whatever. From myself, on 
this subject, no other reply will be expected. 

Your obedient servant, 

Tiinity IIuusu School, Newcastle, EdwarD RiDDLE. 

Aug. G, 
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XX. A Communicathn of a singvhr Fact in Natural History, 

By the Right lionouralh the Fail ^Morton, F.R.S.y in a 

Letter addressed to the President*, 

My dear Sir,— I yesierdat had an opportunity of observing 
a lingular fact in natuinl historvi which you may perhaps deem 
not unworthy of being communicated to the Royal Society. 

Some years ago, 1 was desirous of trying the experiment of 
domesticating the Qu.'igga, and endeavoured to procure some 
individuals of that species. I olitained a male; but being dis¬ 
appointed of a female, 1 tried to bleed from the male quagga 
and a young chesnut marc of seven-eighths Arabian blood, and 
which had nci'cr been bred from : the result was the production of 
a female hybi id, now five years old, and beating, both in her form 
and in her coloiii, veiy decided indications of her mixed origin. 
I siibsetpiently parted with tlie seven-eighths Arabian marc to 
Sir Gore Ouseloy, wbo has bicd from her by a \ciy fine black 
Arabian hoise. 1 yesterday morning examined the pioduce, 
namely, a two-years old filly, and a y car-old colt. They ha\e 
the character of the Aiabian bleed as decidedly as can be ex¬ 
pected, where fittecii-sixteenths of the blood are Aiabian ; and 
they aie fine specimens of that bfs^; but both in their colour, 
.'ind' in the hair of their manes, ihe^ have a striking lesemhlance 
to the tpiagga. Their eoloui is bay, marked inoie or less like 
the ipiagga in a darker tint. Roth uic distinguished by the rJ.*iik 
line along the ridge of the back, the dark stripes acioss the fore¬ 
hand, and the daik bais aeioss the back patt of the legs. The 
stripes across the foie-iiand of the colt are confined to the withers, 
and to the pint of tlie neck next to them; those on the filly co¬ 
ver nearly the whole of the neck, and the back as far us the flaiiks. 
The coluiii of her coal on the neck adjoining to ihc inane is pale, 
and approaching to dun, rcndciiiig the stupes there more con¬ 
spicuous than thasc on tiic colt. The same pale tint appears in 
a less degree on the rump; and in this circuinstaiicc of the dun 
tint also she resembles the qimgga. 

The colt and filly w’ere taken up from grass for my inspection, 
and, owing to the presciil state of their coats, 1 eoubl not ascer¬ 
tain whether they boar any indicatiniis of the spots on the rump, 
the dark pastci ns, or the narrow stripes on the foi clie.ad, witirwliicli 
the qungga is mnikcd. They have no iippcaruiice of the daik 
line along the belly, oi of the white tufts on the sides of the mane. 
Both their manes are black ; that of the filly is short, stiff, .and 
stands uptight, and Sii Gore (\i«eley'.s stml-gioom alleged that 
it never was otherwise. That of the colt is long, hut so stiff as 

* From theTr.insaciions of the Roj-al Slociety foi ISJl, Pait I 

Vol. 58. No. 280. Aug, 1821. O 
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to arch upwards, and to liang clear of the sides of the neck ; in 
which circumstaiice it resembles that of the hybrid. Tiiis is the 
more remarkable, as the manes of the Arabian breed hang lank, 
and closer to the neck than those of most others. The bars 
across tlie legs, both of the hybiid and of the colt and filly, are 
more stiongly defined, and daiker than those on the leg^ of the 
quagga, which are very slightly inaiked; and though the h\biid 
has several quagga marks, which the colt and filly have not, yet 
the most sinking, namely, the snipes on the foic-hand, aie fewer 
and less appaieiit than those on the colt and filly. These cir¬ 
cumstances may appear singular; but 1 think yon will agiee with 
tnc, that they are trifles compared with the extraoidin.in flut 
of 60 many stiiking fcatiiics, which do not belong to the dam, 
being, in two succesbivc instances, coniiniinicnted thiungli hci to 
the progeny, not only of anotlier site, who also has them not, 
but of a site belonging piobably to another s|}ccies; ioi such we 
have very strong reason for supposing tiie quagga to be. 

I am, my dcai sir. 

Your fuitlifnl lunnblo servant, 

Dr. IK 11. Wullaiion, IVIouton. 

P. IS. 1 have requested Sir Gore Oiisclcy to send me some spo - 
ciniens of hair fioin the man^ of the site, dam, colt, and filly; 
and I shall wiitc to Scotland for specimens I'loni those of tiie 
<{uagga and of the h\biid. 

I am not apt to build hypotheses in a liniiy, and have no pie- 
dilcctioii either foi or against the old doetiine of inijiression.s pio- 
dneed by the imagination; but 1 can haidly suppose that the 
iinagiiiatioii could puss by the white tults on the quagga’s mane, 
and attach itself to the coarseness of its hail. 

Wiuipolc-slieet, .Vug l‘J, 18JO. 

Hute by Dr. fP'ollaslon. 

By the kindness of Sii GuieOuseley, 1 had an oppoitiinity of seeing tlic 
mare, the Aiabian horse, the filly, find the colt, and of witnessing how cni- 
reutly they agioed with tiic description given of them by Lord hloiton. 

Having shoitly aftei wards described the ciiciimstancus to my fiiriid Mr. 
Giles, I found th.if he had observed some facts of nruily equal interest, of 
which, at my itquest, he has since sent me the following account. 

XXI. Particulars of a Fact, nearly Imilar to that related by 

Lord Morton, communicated to the Piesident in a Letter 

from Daniel Giles, Esq. 

In answer to your inquiries, I will now give the best account I 
can of my sow and her produce. 

She was one of a well known black and wliite breed of Mr. 
Western, the Member for Essex. About ten years since I put 

her 
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her to a hoar of the wild breed, and of a <lecp ehesnnt colour, 
which 1 had just neeived fioni Hatfield Home, and which was 
soon aftcrwaids drowned bv accident. The pigs produced (wiiich 
were her first litter) partook in appearance of both boar and sow, 
but in some tlie cbesiiut colour of tiie boar strongly prevailed. 

The sow was aftcrwaids put to a boar of Mr. Western's breed 
(the wild boar having been long dead). The produce was a lit¬ 
ter of pigs, some of which we observed, with much surprise, to 
he stained and clearly marked with the clicsnut colour which had 
picvailed in the former litter. 

This sow had afterwards another litter of pigs by a boar of 
Mr. Westcin’s breed, and 1 think, and so docs niy Irailiff, that 
some of these were also slightly marked with thcchesuut colour; 
but though wc noticed the recurrence with surprise, it is so long 
since, that our iccollcction is much less perfect than 1 wish it 
to he. 

I should observe, that I have known Mr. Wcstcin*s breed many 
\car6, but never in any other instance observed the least appear- 
of the chesnut colour. Believe me, &c. 

Younghbury, Nov. 10, li<20. DaNIW. Gii.ES. 

XXII. On the Use of Shot Ctffiridges, By A Cobresfon- 

DENT ik India, 

To the Editor. 

Dear Sir,—- Ik you consider the following subject worthy a 
place in any of the Numbers of the Philosophical Magazine, )ou 
are welcome to the communication; it may 1 think prove useful 
to sportsmen. I have been in the habit of shooting for some 
ycais past, and have always loaded with shot cartiidgcs, the ad¬ 
vantage of which 1 think worth attention. In the first place, 
using the caitrldgc ensures the sportsman a more rapid succes¬ 
sion of discharges, if the game be numeious. No wadding 
is required after the first or second discharge. The shot is 
not wasted by scattering it out of the measure, which is fre¬ 
quently the case when loading in a hurry. The touch-holes are 
not damaged by the return of shot into the breeching of the 
giin, which I have frequently obscived, and which is probably 
occasioned by bad powder, the succeeding discharge generally 
forcing the shot into the touch-holc itself, making it ragged and 
enlarged. The shot cartridges fiicd at ten yards or less distance 
from a sheet of paper, will cover it as well as if blown from a 
gun loaded in the usual way.—1 have ficijuently tiied my own 
gnOvS, of Joseph Maiiton’s make, with caitridgcs at a sheet of 
paper placed twenty or thiily >ards distant, the charge being 

(12 one 
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Rtport of a Committee 

one ounce of iiuniber 4 &liot; the only comparative difFt’ieiice 
I ever observed was that a few moie sliot weic thrown within the 
compass, consequently it may be inferred that my way of loading 
carries closer. No diiriculty attends malting the cartridges; the 
accompanying No. 1 is the exact pattern of the paper, which 
should be thin and soft. No. 2 is the former upon which the 
paper is rolled spirally from the hroad perpendicular side, and 
then doubled into the' hollow at the end. The cartridges when 
wanted (or use may he cariicd in a common canvass shot bag. 

To conclude: I may mention that this way o( loading is very 
general in India, and 1 doubt nut will be appiovcd o( m i'higlaiid 
if ever tried. 1 am, dear sir, youis vciy obediently, 

Piovince of B. S. 

Apiil 1 h2(). 



XXIII. Rcfnirt of a CommiUt^ihe Arademy of Natural Si i- 
eiiccs of Philadelphia^ on q new tlydnnlatic Balance in¬ 
vented ty Is.MAii Lukins. Read May 20, 1818*, 


The undersigned Comniitc<'e beg leave to rcpoit, that the in¬ 
strument invented by Mr. Lukens, and referred to them by the 
Academy, consists of a very sensible steelyard or Roman balance, 
so arianged as to lie particularly adapted to the htifling of specific 
gravities. The aims ol the balance aic so constiucted, in the 
hist instance, as to he in exact equipoise, when unload^. The 
object [(i, fig. 1, Plate II.] of which tiic specific gravity is to be 
ascertained is suspended to the shelter arm, by any of the usual 
methods; and its relative weights in air and in water are indi- 
(ated by the numbers on the graduated arm [A] at which the 
moveable weight or pea [D] is suspended, when the beam is 
brought into a horizontal position. It is evident that thenbsp- 
Intc weight of the pea is arhitriiiy, and it is one of the advantages 
of the instrument that the pea may be altered to suit the weight 
of the object under tiial; even a stone of a projicr size might be 
employed, and would always he at hand. 

When great aeiuiacy is desiird, a second pea is employed, 
which must be cilliui one tenth, oi one-liuiidicth part the weight 

* Fiona the Jouiiijl ut the A«.ciiltiuy, Vul 1. Part II. 
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of the first. The larger pea will then indicate the units of weight, 
and the smaller the tenths or hnndiedths. I'he same object 
might also be obtained by suspending the ])eato the middle of a 
Vernier-scale. 

The instillment, and its necessary appendages, are arranged in 
a small box, so as to be very convenient, and vciy poitabic. 

Your Committee, after a due consideration and an actual trial 
of this apparatus, are of opinion, that, for facility and rapidity 
of operation, it has the advantage over every ocher that has hi¬ 
therto been proposed for the same purpose; and they therefore 
rheei fully recommend it to the attention of the Academy. 

They propose that it should be named JLukens’s Hydrostatic 
Balance. 

All which is respectfully submitted. 

William Macluhe. 

R. M. PA’ITKRSO^. 

Isaac Lea. 


XXIV. Description of a Hydrostatic Jia/ance, hy which the 

Specific Giaciltes of MmvraU may be ascertained without 
Cnkulaliim, ilv Bknj. H. Coates, JVi.D. Read June \{\. 

T'iie present instrument (sce'nit^ II. fig. 2,) has aiiscn from 
one lately presented to the Academy, in which the coinnioii steel¬ 
yard is employed foi this pm pose. 

The object of the nltei atioii is, without rendering the instru¬ 
ment more complicated, or more trouhlcsoinc in its application, 
to save the labour and inconvenience of calculation. By means 
of it, the specific gravityof a mineral may be ascertained in a few 
moments, and without pen and ink, nr any other assistance than 
a cup of water. With the aitl of the neatness and convenience 
of the instrument on which it is grafted, it is hoped to be a piac- 
tical saving of time and labour to the niincialogist. 

The lever ic&einblcs that of a common steelyard, and is coii- 
tiivcd to balance exactly, hy making the shorter end wider, and 
with an enlargement at the extiemity. The iipjier edge of each 
limb is rectilinear, and fiee fiom notches, for tlic sake of accu¬ 
racy in adjusting tlie weights. 

The shorter end is undivided; but on the longer is inscribed 
a scale, of which every division, leekoiiing fiom the extremity of 
the lever, is maikcd with a iiiimhcr, which is the quotient of the 
length of the whole scale, divided hv the distance of the division 
ironi the end. 'I'hus, at hall the length is inaikcd the iiumbci *J, 

* Fiom the Joui'nol of the ALdduniy ol Ndtuial Scitiicis of riiildiUIpliiii, 
Vol.f. Paitll. 
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iit oiir-tliii(), 3, :n onc-fouitli, 1, ^c. Also at tivo-tliiids the 
kiigth I'i luaikcd 1', at tw'o-fiftlis -1, &c. And fo of all the 
fractions, suflicieiitiv niinntely. These nuiiibcrs extend as higli 
as the i>pccilic gia\ity of ])latina—the pivot of the instrument 
represents unity, and' a notch is made at the further end. 

Ill using tliis instrument, any convenient weight is suspended 
hy a hook from the notch at the end of the scale. The body un¬ 
der exaniinatioii is to be suspended to the other end by a horse¬ 
hair, ami slid along till an equilibrium is produced. It is then, 
without altering its situation on the beam, to he iiiimersed in 
water, ami balanced a «-’ecoiid time by sliding the weight. The 
hook of the latter then marks the spccihc gravity on the scale. 

The demonstration of this is veiy simple. ’The instimnciit 
heiiig supposed in cqnilihiium, and 13 D (see figuie) and the 
weight of the countci poise being constant, the weight of the 
body varies as the distance of the counterpoise from B, by the 
common [iiiticiple of the lever. Hence, if C be the place of the 
weight at the conclusion of the operation, 

Weight in water : weight in air : : B C : B A. And, by snb- 
ti action, the loss of weight in water: weight in air :: A C : A B ; 
and hence 

= the speeJ!||^gv.; which is the rule. q. e. d. 

Substances lighter than vira^V may have, if necessary, their 
specific gravity ascertained by the usual method; a ^cale of equal 
parts being cut on the opposite side of the beam, and the at tide 
to he weighed placed in a notch for the purpose. For mineralogy^ 
however, this will seldom he necessary. The bottom of the nottli 
A (at the smaller end) should he in a line with the edge of the 
scale, its sides being a little laiscd. The top of the shorter end 
should he lulhcr the thickest pait of it, to allow the horse-hair, 
by which the minci al is suspended, to swing clear. This mode 
will be found very delicate and accuiatc, and a hook must not 
he used, as it cannot be haianccd. 

The instrument, in tliis foini, is exceedingly compact, and may 
he I educed to p simple rod. 

The ]}iniciplu is capable of bring ap])licd (as in an instrument 
1 have made) to an arc of a eiicle, with a rod icscinbling in its 
application a common bent Icver^ 


XXV. True n{)parnil Rigid Asemshm of Dr. MASKELYNh’s 
Stni.s for ivcnj Day hi the Year 1821. By the Reu. 
J. Groouy. 
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XXVI. Notice respecting a Vulcanic u^ppeatance in the Moon, 

m a Lettet, udJu'iStd to the PiesuUnt, liy Captain Hrnkv 
Kater, F.R.S. 

y Loiiiliin, Feb M, 1S3I. 

Drar Sir,— It may pci haps be interestin'; to llie Ro\al Society 
to be intnriiied, that uii Sunday evening, the 1th insUiiit, 1 ub- 
seived a luminous spot in the dark pait ul the moon, which I 
w.i:» inelintd to ascitbu to the eiuption of a \olranu. 

The telescope used was an e^cdlent Ntntoiii.ni of (»j inchci 
apeituic, with a power of 7d. The moon was ex.actly two days 
old, and the e\enin^ so clear, that 1 was able to discern the ge> 
ncrul outlines in the daik part of her disk. Her westein azimuth 
ivas about 70*^) and her altitude about 10 degiroa. 

Ill this position at 0 hours 30 minutes, the volcano was sitii> 
ated (estimating by the eye) ns in the accompniijing sketch [di¬ 
stant from the noi them limb of the moon about one-tenth of 
her diamctci]. Its appearance was that ot a small nebula sub¬ 
tending an angle of about three or four seconds. 

Us brightness was iciy variable j a luminous point, like a small 
star of the (ith or 7th inagnitudei' would suddenly appear in its 
ccntie, and as siulilcnly disappear, lUtd these changes would some¬ 
times take place in the course of a Htw seconds. 

On the evening oi the 5th, hftvittg an engagement which pic- 
vented my obscivnig it nnself, t grraiiged the telescope for two 
friends, who remniked the same phienomena as the night before, 
hut in an infciior flogiec, partly perhaps m cumcqucnce oi the 
evening not being so taiuiiiablc. 

On the Cell, I again obseivcd it; it had ''eitainly become moic 
faint, and the stiii-hkc appearance less he(|nent. I could sec it 
veiy distinctly with a power oi 40. As the moon appioached 
the horizon, it was vMbIc only at iiitcr\als when the star-like 
appearance took place. On tlie same evening I had the pleasnic 
of show'iiig It to Mr. Hemy Browne, F.ll S. 

1 regret tliat I had no inicronieter adapted to my telescope; 
but I have leason to believe the distance of the volcano from the 
edge of the moon was about one-tenth of her diameter, and the 
angle it formed this evening w'iili a line joining the ctuips was 
about 50**. 

I icinarkcd ncir the edge of the moon, a well know'ii dark 
spot, horn which the volcano was distant, as iicaiiyas I could 
estimate, tliiee times its distance fioiii the edge of the moon. 

In a map of the muon published by Dr, Kitchener (and which 
is the best small map with wliicli I am ac(piainted), there is a 
mountain suiliciently near tlu situation of the volcano, to autho¬ 
rize the supposition that they may bo identical. 

* From the Tiansactiona of rhr Roval Sofictv for 1821, Fart I. 

Vol, 58, No. 280, Au;j. 1821, P 
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Oil the 7th, I could still see the volcano, and the occasion^ 
star like appearance; but I do not think it was sufficiently per¬ 
ceptible to have been discovered by a iiemon ignorant of its pre¬ 
cise situation. I am incline'! however to think, that the diffi¬ 
culty of seeing it is rather to he attiibutcd to the increased bglit 
of the moon, than to the diminished action of the volcano. 

1 have the lionoiii to he, dear sir, &c. 

To Sir H. Davy, Bari. P.R.S. Henry Katfr, 

P.S. Since the preceding h’ttcr was written, I have asccitaiiicd 
that the spot in which I ohseived the volcanr* appcnraiice is that 
named Aristarchus. This spot was paitunljily e\imiined by Ile- 
vciius, who calls it Mons Foiphyrites, and w'ho consiui.ro it to he 
volcanic. If his drawings aic to he iclicd upon, it ha> under¬ 
gone a considerable change in its appealance since his time. 

f'lr William llcisclicl has lerordcd in the Philosophical Trans¬ 
actions an ohsci vatioii of tlirjc volcanoes, winch he peiceivcd in 
the mnon, A])iii H), 17^7, at 10*'‘1(3"*, sidereal time. One of 
these, wliich he sats showed *‘aii actual eiuption of fire or lii- 
iiniious iiinttoi,” was distant from the iioithein limb of the 
itiooR ‘V .‘i7"‘d, the diameter of the huriniig pait being not less 
than U '. I fin<] that this observation was made about 9 o’clock 
111 the ('veiling, when the moon was not ipiitc two days old; and 
fiom the situation of the spot described by Sir William llcrschcl, 

1 have no doubt of its being the same that 1 have noticed. 


XXVII. Thejint Po lion of a Catalnoue oj \^\){) zodiacal Star •iy 
Jni theEfm/i qfJanvaiy I, 1800; ftom the ll'oiks ffV\\7/A\, 
lionv, and oihen, with dludralivc Notes. Selected and at- 
tanged iy a Miuilnr of the Ash oiiomual Society of London. 

the piesent and five following poitloiis, it is intended to offer 
to the aiiiatciiis of Astronomy, a Catalogue of Stars lying within 
|()" on either side of the Kchptic; arranged in the Older of their 
passing the niciidiiiii, and coiitamiiig not only the mean Right 
Ascensions andDcelinalioiis, but as many other accurate and Uic- 
iul piiiticulai<«, as the coiiipilei’s iiiatciiaU, and the limits of an 
octavo page, will permit. 

By icfcniiig to the notice iiiseitod p. 094 of the piccediiig 
volninc, it will he seen that i\ genetal talalogiie of stais is aii- 
iiuiinced, cniiipiising in iiiiiiihcr about 4000, and extending over 
that pait ol the heavens wliicii is visible to Biitish obsurvers. 
This extent it vvas iiiicnded to divide into fuui distiiets, and the 
most natuial uiiangcmcnt would be to coniincncc with that which 
is constantly above onr lioii/on. The slow progress, however, 

vvhieli 
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uliich will be m.i<lc in the publication, leialiW'i il ilil-j to I'uin - 
inenec with the more Important zoi.haL'.il 

An account ot the scveinl esistnig catalogues luniug been 
(havvn up by the picsciit writer, ami iiiscitcd ni the last volume 
olthc riiil. Mag., rendcis it uniiccoswu \ to repeat in this place 
thn^c details, which would otheiuise hu.c luimcd part ot tia- 
pic^ciit introduction. 

The catalogue consists of twelve column'?, the contents of wflicli 
shall be cxphiiued seiialnn. '# 

I—3, Viidcr the head “ Sviuinyin-?,” aie in the fiKS^Iace 
comprised three columns. The hist contains the ininibcr bv 
which each stai is distinguished in Piazzi's lust catalogue. It i» 
essential to notice, thatc\eiy Iwur of flight Ascension coniinonces 
a iresh nimicricnl bcpes; cnnse(]iiciith, iii (|iioiiiig itoin Pinzzi, 
It lb ncccbsarv to piehx to the iiunibei of the siai, the lioin of 
flight A'iceii'-ion ns inaiked in lloinan numoral> at the top of the 
seventh cohiinn. The seiond cbiunin exhihits in like inaniici 
the numiier by which the star is distinguislied in Bode'a folio 
catalogue; with this difference, that here the iminhci'? lecoin- 
incncc with each constellation, which makes it neccssaiy to men¬ 
tion the lattci, when cjunting from Bode. Tlic third roluuiii in¬ 
cludes the niiinhci by which the star is known in the general 
c.'italogue of Flamsteed (ficqucntlv termed the Diilnnnic) or the 
xodi.ical ones of iMaycr, or La Caillc. Although the .^amc star 
should he found in more than one of the ihiee la^t inciitionod 
(.iitalngne>, vet it is coii''idiTed snOicieiit to give the icfciencc to 
one onlv: and the icadei should bear in niiiid, that it is hv the 
deiioininatioii given in this thud column, that tlie star is most 
coMMiionh known among astionumcis. The mimheis fioin Mn\cr 
oi La Caille have the letteis m and c piehsed to them rcspcc- 
tivr'ix: those fioin Flamsteed aie without niu letter. It is al- 
iTir«<t siipcilliions to <il)sei\e, that wlieie the thud c oliiiiin is bl.ink, 
the ••tar is not found in cither ot the tin to eat.dogucs to which 
that column is nppiopiiated. 

4. contains the (ireck or lloiiriti cAtfroe/^i ,* and include^ not 
onI\ those adopted by Flamsteed (winch vary a hiile fioni the 
oiignial ones ot ]hiM'i),bnt uIm) the additional oiws hist iiitio- 
duced hy Bode in his Uinriographia^ whieh have not betoie been 
noticed in any Faiglish woik. These additional characters aic 
iiicJndcd between pauMitheses. 

The name ot the von.slellation is inserted in the fifth euliiniii, 
hi't i‘. ahbieviatcd to sa\c loom. A dash signihes the same as 
tl'i'po’ci dun; hop. The houiidaiics of constellations being al- 
Cfootlier <oln(i.u>, 't ma\ hp fcadily supposed, th.it the catalogues 
tiei;iirull' di.'.igu'p in thu jMitnul.u. The But. C’at. is well 

P • known 
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liiiDwn to have been very negligently drauii up in this lespeet; 
yet the numbers have acquired by long usage such a degree ot' 
authorieVf as to render any alteration of boundary an invidious 
tusk. It has been, however, attempted by Bode, with consider-' 
able success. In the present compilation, where a star has been 
placed by Rode in a constellation diffeieut from that assigned by 
Flamsteed, both constellations arc put down, and the number of 
each catalogue placed in a line with its proper constellation, as 
may be seen in tlic instances of 54 Ceti, IGTrianguli, and others. 
As to the numerous disagreements between Bode and Piaazi, the 
same minuteness has not been thought iiece.'OBry, and in these 
cases the authoiity of the foimcr is implicitly adopted. An ote- 
lisk inserted in this column, indicates that a note it» attached to 
the star. 

6. The magnilude of each star is given almost invariably from 
the same nnthoiity as its mean position. 

7. The appioxirnatc Right Ascension in Time. Here the mi- 
jiutes only ol light ascension aie inserted in the column, and the 
hours stand at tin* head of it. If greater acciiracv he wished for, 
it inav he dciivrd fium the quantity in the next following column, 
hv the well Known inic for converting space into time. 

S. The mean Rtghl Ascension in degrees^ minutes, seconds, 
end tenth-, is in general taken from the accurate catalogue of 
A few st.iis are inserted, which do not occur in thar 
t.'oiu, and with legard to these, the authoiitics for position will 
be found m the notc^. 

fh 'V\\i' Annual battalion in right ascension, comprises the 
P>int effect of ftrmssv n and pioper which the limits nf 

the page would not pcimit to he given separately. Should tin: 
]>ii'cc<>sion uluiic be wished foi, it may be icadily had from the 

ii'llMIll.C : 


\n. Pio. in R.A. = ‘1{5'''011 -f 20".0-f6sin R.A. tan Dctl. 

-Peel. ^ 2l)"*()l6 cos R.A. 

The above coefficients aie Bessel’s, those used by Piaz/i •)>(' 
•Jt5'-0395 and 2f)'*()()‘l. In every case wheie the star is found in 
I'-c-scl’s ('atalogiie, the precession as well as proper motion is 
taken from it; in other coses Piazzi’s numbers for the iigli' 
..<>ccnsioii aic diminished by 0"'04 lietween 6 4"* 16 and .53''‘'1(), 
by 0"'03 thence to 42''*fi5, and by i)"*02 thence to 31"'DO. The 
rrinr occasioned by this appioxiinate method cannot in any m- 
.stance amount to 0" 01, and that only with regard to the smaller 
^tars, whose pioper motions have not hitherto been ascertained 
The niiiiihers in this column marked with an asterisk, aie tho^c 
ivhich exhibit the effect of precession only. 
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C/jfaIogu{‘ oj x.o(lwcfil Stars. 117 

10. DnliKtilion. This is tahcii fioin the same autlioiity 
the Righr AsmisioiK Noithciii <1cc‘Hnatioiis aie considered 

southoin ones tiegative. The sign + is iinifornily oimltcd 
for the sake of distinctness. 

11. Annual Vanatwn in Declhiaitmi. This is to be applied 
(for a period after IHOO) acLOiding to I he nlgebiaical effect ol 
the two signs. The icniaik made iindei the ninth column, a<> 
to the numbers inaiked willi an aiitnhk, npjilies also to this co¬ 
lumn. 

12. Approximate Latitude. It would have been highly di*- 
siiable to have given the correct longitude^ tind latituiles ot tlic 
zodiacal Stars, althongh these elements aie of less impnitance 
than foinieily, since the astionomical hnriiuhi into which the 
positions of tlic stars enter, are now nioic fic'jiiently adapted to 
right aseciision and deehnation. No catalogue lion ever since 
that of Ma\cr, has been icduccd to the ecliptic, if \\c except oni‘ 
of GOO principal stars, eoinputcd by M. (Miabrol, inscited ni the 
Connaissance des Terns^ an xii., and thence copied into Rees’s 
Cyrlopiedia, ait. “ Loxcii'UOK.” I’hosc therefoie who desiiu 
to h.ave the exact longitudes and latitudes must compute the same 
nigonoiiictiically. The compiler has given the latitudes in de- 
gices and tenths, fiom Flamsteed and l\la>cr, oi else ascstiinnted 
l>t iiieans ol a 21-inch globe; under the iinpiession, that even 
111 this lough manner they would assist theohscivei in selecting 
those staia, which at any particular peiiod may be liable to oc- 
cnitation oi appuNe b) the moon or a planet. 

Lastly, Tlic notes accaiiipanxiiio the present catalogue, are in 
pait deduced Iroiii a coinpiii ison ol the several nnthuiities, and in 
]iait selected fiom the notes attached to the catalogues themselves. 
Assistance has likewi<>c been deiiicil liuin Sir \V. Ilcisclicl’s vahi- 
ahle papcis in the Philosophical Transactions, and paiticuiaily 
fioin his catalogues of ('oinpaiatisc Jtiightiicss, eontained in the 
volumes foi 17!Hi, 17117, and llis dcseiiptioiis of double 

.stars aie for the most pait copied vohatim fiom the volumes loi 
I7N2 and I78.>. 

^ji* Thcronipilei begs to state, that he shall be happy, in ihe 
futme poitions of Ins luidcitakmg, to adopt any iinpicivcineiit. 
th.it nia\ be suggested: jnnxidcd tlicy do not mteif. le ton iiiiali 
w ith llic genci:il plsm. 
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Synonyms. 
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2.521 .30 


i 0 S 

e u.g 

l*isc.t 8 

- 67 

- 7H 

_ 8 

- 7 

• IZ H 

(Vtif 

I'lsf. 6 7 


Dccliiialion. Lat. 


I'JH M .15 


■206 M . .1/1 

2111m 


A V.+ 


12 17 15-0 .16- V 
22 1.5 4642* 
4.1 .10-0 4686 
BUB 46.5.') 
I', 1 2.5.5 40 62* 
8 .17 8 46 62 

21 177 4647* 

22 56'l 4611 
.17 .52.5 46 46 
38 12 0 .17 uK 


.52 1.5 7 
o 49.5 

2.5 22 5 
28 .{8 4 
.11 115 
.53 58.5 

4 68 
6 .17 2 

1.5 10.1 

23 21-I 

33 57-0 
49 27-1 
52 465 
4 41-7 
9 ISO 
17 216 
36 .52 2 
41 18 0 


® / « 


AV + 


•.50* —00 


—0 17 49 0 19-58* —5-0 
5 24 6 0 -.58* 01 

10 49 .54 4 

6 51 .12 5 

7 4 1 37 0 
■6 48 .175 
5 41 1H4 
0 17 .10 2 
4 .14 .52 0 

11 .52 36 


.1 .50 204 

II B‘2 BOB 
0 )6 .11 0 

8 50 129 
I 15 17 6 

l.| J6 22-7 
1 2! .l.)2 
.S -28 ',80 

9 I.; 11 (1 


■42 —19 
51 5 5 

18- 94 -4 8 

19- 4** 24 

4«" —1-.5 

77 
37 -47 
.15* 19 

11* 25 

-91 

—48 
24 —02 

•JH 77 
29 —0 9 
—82 


S4i 2L2.M. .5U 
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0 
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1. 

a 
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51 
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1 
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0 
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8 

t 

' ,\ll.' 
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,'1 
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i 


j - _4 
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/ 
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7 19j 

II 
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1 
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■lit 
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11-2 


1 ■■ ■!■ ■ 

l. ',0! 

■2ft 


1 


1 f'*"! 

7 8'.ol 

‘25 


1 

1 

1 
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7 8 

-29 


1 
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7 8!',I 

49 

Vl 

113 

at 

, 1. 1 

4 .'.‘2 

.5) 

■'*! 



1- 

7 ;.i;2S 

4 



! « 

1 

— 

"I'! 

11 

* 

1 

1 


1 

7 8 i , 4 ! 

.31 

M 

l.» 

« 

1 - 
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1 

A 

— 

.3 .-.ft 

.5.1 


i 


;- 

8 ! Ti 29 

1-2 


2.3 604839- 
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3 57 9 47 20 
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,1714' 
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yt: 50 ! 

1 53 f. 
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2 L 11 > 
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i. I 


00119 84 
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ft ! 2- ‘ 2.1 27 'j 49 84 
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19 4 44 5 18 3.3 
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2 10 5) 2 
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10 2 .50 .S 


24* —70 
• 20 ' 10 0 


9 49 10 ' ll‘ 

18 18 28 51 04 

2 II 12 oj 17 95 

19 49-29 0 97 

0 51 119, 93 

10 30 1)51 90 


20 1 52 7 
n 19 9 5 
.5 3.315 

2 8 40; 

.5 .56 34 41 

3 24 4681 
t) 53 444! 
I 47 .1281 

10 -2 560 
17 17 92 

6 41) 13 8 

21 41 20.3 

22 30 .365 
17 4 13 5 

19 237 

3 16 46.3 
18.3.3 10 

20 25 42-7 

7 .37 37 P 
•20 15 5‘2 6 


84* 8 1 

8.3* 01 

80* —58 
53 —8 ft 
79* —5» 
78 ' -74 

72* -^2 

7) —91 
69’ -13 
67* 5 4 
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■44 10 0 

-49* 48 

68 
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•22 —4-4 
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',r> 59 1 18 08 

1« 17 .19 0 4982 
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Synonyms. I i g • ^ II hours. Right Asc. Declination. + I 

I g g I «- 

i a3 “ o < a AV.+ . , „ A.V.+ 


B. F.C.M. g 63 



IGQ 

170 

171 

172 
4!) 173 

.W 171 



Ari. 5 48 41 57 0 0 51 04 

Ceti 5*6 4942 15 3 6 47 93 

Aii.t 7*9 49 1933*750*11 1712 60, o.. 

6 50 32 15*0 5247 25 39 41*0 *76 

751 39 3 0 52-58* 25 49 9 0* 

67 5443 26 40 52 13 24 28 1-6 

6 5644 2 507 5022 17 5 545 

6 7 57 15 315 5046 18 1 5*0 

5110*1959114 
47 91* 7 41 302 

50 75* 18 36 24 8 
52 92 * 

51 5* 21 24 U 

45 3 14*415109 18 57 37*5 

52-97 26 29 34 6 
4910*1216490 
51*24 20 17 370 1393 
7 0 10-5153 16 26 20 160 64 

52 78 24 55 55 3 *57 

18 59 45 


-84 —78 
-82f 0 7 


Tauf 67 
All. 5 

- 67 

- 78 

-1 78 



(g) - 5*6 1348 7 54*0 52 66 

_+ 8 13 107 


51 32- 19 -46 37*2 
51-56 *20 24 585 
53 45 26 5*2 44*4 
51 25 ‘20 0 57*7 


5134 20 5 23 
48 15 8 IS 66 1 

5«) 94*18 2 463 
5 108148 46 9 1 33 5 




8 

67 
78 
8 
6 
5 
8 

- 67 
-1 6 , 

-■I 78123 



19 455 

5221 ‘22 6 170 -00 
4889*1041205 - 04 * 
5041*16 3 466 12<J9‘ 

4891 10 38 280 -97 —75 

57 4*2 3149 36 1214295 *90 —59 

50 *26 24 0150 42* 15 54 56 5 *77* 

48 37 8 41 160 73 

5272 23 46 58 0 -69 
50 81* 17 9 588 -70 



51 18 29 6152 51*22 32 217 
1155*5 

50-16*f 

28152 2 0 6150-51* 

54 8* 

53*27 
52 50* 

*5151*48 


45 47*3 *44' 

52 8*2-5 *33’ 

7 29 -3* 

40 165 *27 

8 170 -17' 



53 3 360l5162|19 1 IQ* 


•17 —00 
59 
07 I—0-1 
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Svnniiyins. 
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0 
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l.>0 
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1.11 

56 

18 7 
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48 
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57 

10 5 


19.5341307 2349439 

■99 
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1.13 


8 9 34 

24 0 0 .12 70* 22 34 2 1 
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60 

78.14 

•26 19.' 08*2341.540 
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1.16 

61 

20 
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■91 

44 

1.17 

63 

21 7-8 
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11 .5.1 45 

86 

4.5 

139 
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30 21 3 V2-69* 22 .10 41 5 

•92 • 
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65 

22 P 4 78 
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322101309 23.1.3320 

•tjh 

45 

1441 68 

23 1 t ■'> 

.141 37117.1307 23 18 56 0 

•99 

39 
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74 

- t 78 
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86 

24 t 


.12 135 .2 9 ) 23 -29 9 6 

82* 

40 

1.51 

94 



.14 118 111- 23 .39 .320 

•81* 
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9.1 

+ 

6 

.14 16 3 3 02 "1-28 310 

•77 

40 


104 

1 

.37 

Id 7 .58 7 -2 8 4' 22 47 440 

■74' 


1.5.1 
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.17 

9 139 .1 16* 21 4.1 130 

■74* 


l.‘>() 
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26 

37 

16 18-9 .291 

« 14 20 

•71* 

3 7 

1.57 
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27 

37 

19 22-5 >3 0-4 23 25 49 6 

•61 

39 
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11.) 

28 

^7 
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•61 

40 
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114 

30 

37 
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•68 
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161 



37 
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69* 


16.1 
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38 
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38 
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1.T2 


38 
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6.3« 
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133 

c 100 

38 

32 450 .2-49* 21 37 28 0 

■6.1* 

■2? 

170 


< 101 

38 

34 429 )3<'2* 24 .17 .510 

•6-2* 


•71 

138 


.19 

38 27-9 2.5* 2,1 52 .17 5 

■60* 


172 

140 


39 

45 3 6 )3 08* 2.1 -20 41-5 

-57« 


171 

141 


19 

.5.12 ,1.101- 11 .12 471 

•54* 


17'1 

144 


40 

55 35 4 .3-531' 24 .1.1 287 

•48* 


187 

148 

)1.129 


90 ,0 97* 16 4.1 130 

M7* 

.—29 

197 

1.53 

32 


3 6 ,271* !I .13 240 

•13* 

2-0 

199 

1.5.5 

33 


19 5 .2 95^ 13 .34 .58 6 

•12* 

26 

21.1 

161 



15-0 ,2 85 >2 .17 .1.1.1 

10 8.1 

26 

211 

162 

1(G) 1 


.11 1081 

6 41 127 

■81* 

—32 

21'' 

163 



19390 ,1.17' 

7 .17 70 

■82* 

—■2.1 

217 

164 



22 0 0 ,1 77 

9 37 36 0 

•81* 

—05 

218 

166 

35 


24 10-3 9.50 

1 54 543 

•88 

•—80 


168 

36 1 1 


.18 6 18 6 3 44 !.l .12 365 

-.39 

3-2 


170 

37 keg 


1.1 21 6 2 78 !l .11 -23 1 

■47 

1 2 

2161 m 

39 (8.3)^ 
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41 

1-1 
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41 
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7 2.34 5 

42 

66 
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42 4 


40 00 ,3-23 !8 26 .112 

11 

79 
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6 47 37 0 

28* 

—.15 
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23 0-7 .'2 12 

9 t 114 

■29 

—14 
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184 



28 3-0 995*' 

2 51 26-6 
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-74 
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40 5-4 4.19 '5.16 45 0 
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53 
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54 555 .10.1*' 

6 6 47-5 
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Notks. 

B. 27 Ceti.) Is not in Piazzi's own Catalogue, although inserted 
in l)o<le*s as from an observation of the former, and marked 
double. It must be HerschePs star II. 55, which in Bode’s 
note is erroneously referred to 14 Ceti. ** About 1" s. fol> 
lowing 4 and 5 Ceti in a line parallel to and t ; in the 
shorter leg of a rectangular triangle Very unequal. L. r; 
s. d. With 278, rather more than 2 diameters. Position 
21®*7 n. preceding.” 

35 Piscium.) Double, tiers. Ill, 62. The following star, 17 of 
Piazzi. R.A. + 9''*7. Ddcl. —12"'0. “Considerably un¬ 
equal. L. r.w. S. p.r. Distance 12"*5. Position 58*"9 s. 
following.” 

«*)8 Pisciiiin.) Double. Hers. II. 50. “ Pretty unequal. Both pr. 
With 227, full 2 diameters of L, with 460 about 4 diame¬ 
ters. Pobitioii 23°‘5 s. preceding.” 

RO. 72, or B. 5H Ceti.) Bode’s declination is +3'. 

51 Pisciuni.) Double. IIcis. IV. 70. Very unequal, L. r.w ; 
8 . d. Distance with 278, 22''*5. Position O’^'O n. fol¬ 
lowing.” 

M. 14.) This star was olnerved by Flamsteed, and is 312 of 
Miss C. Herschel's Gatalogud. An error of .3° in the de¬ 
clination no doubt occasioned the insertion of 14 Ceti in 
the Blit. Cat., and this probably typographical. (See the 
Additions and Collections at the end of Wollaston’s hacsi- 
culus.) 

Anonymous* R.A. 7” 43'.) Position from Lalaiide. Histoire 
Celeste, page 127. It is C. H. 185, 
r.0.251.) Double according to Piazzi. The other star of 9tli 
mag. R.A. —1\ Decl. + a small quantity. 

26 Ceti.) Double, Hers. IV. 83. ** Very unequal. L. r.w. S. d.b. 

Distance 17"'03 mean measure. Position 14°*6 s. picc.” 
72 Piscium.) Bode’s declination is -|-5^ 

77 Piscium.) Double. Hers. IV. 68. “ A little unequal, L. 
w.r,; S. p.r. Distance 29"*6. Pos. 4°*8 n. foil, not ac¬ 
curate.” The following star 281 of Piazzi. R.A. +38"3; 
Decl. -1-2*1. mag. 8. 

75 Piscium.) The Brit. Cat. requires + 16' in 

* Tlic compiler of the present catalogue has thought it proper to give 
Kir W. Hcnrhel’s descriptions more fuily than has been done eithci hy 
Wollabton oi Ikide; and theie is the moie feason for this, since the aecoiitt 
catalogue iu the Phil. Trans, for I / S.’i is so extremely curtailed in the 
abmlgcmont of that woik, ns to he nc.'uly iiiclcss. In the descriptions, L 
sii'iiihes the laiirei sldi, K. tliesm<illui, w. while, i. led, d. dusky, p. pale, 
b. hi lie. 

29 Ceti.) 
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29 Ceti.) The annual proper motion by good obs. of Bradley 
and Piaazi is +0''‘14 in R.A. —in decl. 

80 e Piscium.) seems to have a considerable proper motion. 

86 t Piscium.) Double. Hers. IV. 8. The foil, star, 17 of Pi- 
azzi. mag. 8. Diflf. of R.A. Hers, -f 20"*6. Pi.+17''’7.— 
Decl. + and 8"*4 respectively. ** Pretty unequal. L.w; 
S. w. inclining to blue. Distance 22'''2, not very accurate, 
Pos. 22®*6 n. following.” 

88 Piscium.) The position of Bode*s 220, which he makes syn> 
onymous with this, requires a correction of »8' in R.A. 
and —7' in decl. 

P. I. 28.) Piazzi anonymous. ^ Mayer’s star 41 is not in Wol¬ 
laston’s Cat., but it is found among the additions at the end 
of his Fasciculus. The R.A. there given requires a cor¬ 
rection of +5’ and the declination +30f' to make them 
agree with Piazzi. 

C. 22.) Piazzi anonymous, and double. The following star (87) 
m^. 9-10. R.A.+67"-2. Decl.-8"-7. 

08 jx Piscium.) Near this to the West, a double star. Bode, Can 
this be the star referred to in the preceding note? 

Anonymous. R.A. 20® SO’.) From Hist. Cilestef p. 192, sup¬ 
posed to be Herschel’s double star IV. 180. About l-‘-® 
n. of, and a little following q Piscium, in a line parallel to 
Arietis, and j3 Trianguli; the last of four in a crooked 
row. Very unequal. L. r; S. daiker r. Distance with 
278, 15"*8. Pos. 62®*25 n. following.” 

100 Piscium.) Double. Hers. IV. 131. Following star. Pi. 112, 
mag. 8. R.A.+18"‘0. Decl. +2"*2. Pretty unequal. 
L. p.r. S. r. Distance 15".87. Pos. .5®*0 n. following.” 

B. 230 Ceti.) Position from Lalandc. It is C. H. 329. 

P. I. 123.) Another star of Gth mag. follows, about 8' north. 

102 w Piscium.) Flamsteed's number is erroneously quoted 120, 
by Piazzi, who concludes the star to be vaiiable, since Flam¬ 
steed and Lacaille set it down of the 3th mag., and Mayer 
of the 4-5. 

106 V Piscium.) Is the same with 51 Ceti of the Brit. Cat. 

107 Piscium.) It is generally considered that this star is iden¬ 
tical with 2 Arietis; \ct Hcrschel observed two stars in the 
place,^ brightest of which he took to be 2 Arietis. 

Anonymousru,A. 23® 23'.) This may probably be HerM'licl’s 
double star II. 49. ** About -j® n. ol, and a little preced¬ 
ing 110 Piscium, towards ij. A little unequal. Both w.r. 
With460, about 3 .diameters of L. Pos. 59®' 1 n. picceding. 
A third star in view, about 1 }'.** lUstoire Celeste, p. 41. 

Jli. 57>) Is 28 of Lacaille Zod. Cat., and so dciioiniiintcd in 
Piazzi. 


M. b2.) 
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M, 62.) Piazzi, anonymous. 

3 Arictis.) Is undnubcedly variable, since Piazzi could not see 
it, although observed by Flamsteed, Bradley, Hersche], and 
Bessel. According to Ilerschers estimate, it must have been 
a blight 7th mag., and Bessel sets it down as of 7*6. The 
position here given is from Bradley. 

P, J. I?*!') Piazzi supposes this to be 3 Arietis, as be could not 
find any other in the spot. But see the preceding note. Is 
not this HeischeFs double star V, 92, which he describes as 
** full I** s. foil. 3 Arietis, in a line parallel to a Arietis, and 
£ Ceti; the most south of two. Equal. Both reddish. 
Dist. 5r'‘27. Position 52*<f5 n. preceding, or s. following. 

P, 1. 170, or 7i. 8 Aiietis.) Is C. H. Id3. Double. Hers. I. 73. 
<< About 1^** n. prec. /3 Arietis, towards /9 Andromeda:; n 
considerable star. Very unequal. L. r; S. deeper r. With 
227 about I diain. of L) with 460, dinost diam. Pos. 
77®*4 s. following.'’ 

,‘>-1 Ceti or S. x Arietis.) is 63 of Mayer. The R.A. of the 
Brit. Cat. requires —15'. 

5 y Arietis.) The first star of Aries from which the longitudes of 

other stars were reckoned by the old astronomers. The 
name given it is Mesartim. Double. Hers. 111. 9. The 
other star, 196 of Piazai, aame magnitude and R.A. Dccl. 
-f 8"*9. A thud star 10 mag. following. “ Equal, or if 
any difference the iollounng is the larger. Distance 10"* 172, 
a inuan of 2 ycais’ ohs. L. w. incliiiing a little to r. S. w. 
Pos. 86“*l n. prec.” 

6 jS Aiietis.) “ Almost I" n. preceding this, towaids ^ Aiulro- 

incdtC, a small double star.” lleis. 11.56. A little un¬ 
equal. Both leddish. With 227, full 2 diameters of L. 
Position 23°'2 n. piecuding. A thiid star 2' oi 3' pieced, 
in the same diiection with the 2 stars of the double stiii.” 

P, I, 209.) Piazzi in a note says. Double, Hers. V.84; hue the 
star of that class and number is 47 Cassiopeiae, which pre¬ 
cedes this, viz. No. 208. 

P. 1.222, or B. 25 Arietis.) Is C. II. 106. 

112 Pisciiim.) Piopcr motion in R.A. +0"’33, in dccl. —0"‘2(), 
by Br. and Pi. 

P, I. 227.) Either thcic is an erior in the R.A,|||C this stai, or 
it is out of its proper order. ^ 

113 a Pisciuni.) Double. Hers. II. 12. ** Considerably unequal. 
Both w. With 222, not quite 2 diameters of L; with 460, 
about 3 diam. Dist. 5''* 123 mean'measure. Pos. 67°*4 n. 
preceding.” 

Anonunious. R.A 29*’40.) Supposed to be Hers, double star 
HI. 68. Hut, Ccieitc, p. 33. " Full one degice south, 

prec. 
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prec. 1 } Arietis, an a line parallel to u and y. Very unequal. 
L. p.r.j S. d. Dibt. 8"*l, Poa. 55*-7 ». following,” 

Af. 75.) Piazzi anonymous. 

II. 12.) Piazzi anonymous. Lalande calls it 18 Arietis, aiwl 
it is presumed to be the star whose brightness Sir W. Her- 
schel has estimated by that appellation. In thi.s case tiie 
Brit. Cat. requires —2' in K.A. and ->-S' in Declination, 

19 Arietis.) The R.A. in Mayer, 78, requires —1®. 

24 and 25 Arietis.) Between tiiese, according to Bode, are three 
stars, one of which is double. These #au be no other than 
82, 83, 85, of Piazzi, tlulatter is C. H. 330. 25 Arieik 
has a proper motion of -V'lB both in R.A. and Declina> 
tion. 

13 .389 Ceti.) Is C. H. 187. The position is from Lalande. 

11. 90, or /i. f. Arietis.) Double. Hers. M.S. Sept. 1784. 
78 V Ceti.) Proper motion —-O'* 17 in R.A. 

30 Aiietis.) Double. Hers. V. 49. Preceding star, 6 mag. 126 

of Piazzi, who makes the dilf. of R.A. —•48"'0 and of Decl. 
H-0''‘9. Bradlpy» dilF. R.A. —42"*S. Proper motion of 
the following st.ir +0'''17inR.A. “ Nearly equal. Distance 
31"*1 iimcniiate.’* 

31 Arietis.) Piu/.zi anonymous. Pr. motion in R.A. -f 0’'’2S. 

The remainder of the Notes tot his portion, and a List of 
such stars of Wollaston's Catalogue as aic not contained in this 
Catalogue, with the reasons for their omission, will be given with 
the next portion. 


XXVIII. Oft tlieJppcarance of Meleors as Prognostics of U Ind 
and Ham. Jly Dr.W. Burney. 


Tb Di. Tilloch, 

I GospoitObscn’atory, Aug. 13,1821. 
HEREWITH send you the inclosed meteoric obseis'a- 
tionsmade here, which will be found to illustrate many points ad> 
vnneed merely upon supposition in my article on Meteors in your 
last Number; particularly in respect to the little effect the light 
afforded by the Moon in her second quarter has at this time of 
the year; or^at of Jupiter, in obscuring the small and seennd- 
si/ed meteimi I also send you the barometrical observations 
made this day at the proposed hours, and am, sir. 

Yours truly, 

William Burney. 


-- 

July 12th 1821. At a quarter past 9 P.M. a light red meteor 
of a large size, and of a spheroidal shape, appeared in its 
couise from the zenith towards the North: its track, which 
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was 35° in length, formed an angle with the horizon of about 
60°, and a retardation was observed in its motion just before 
it disappeared. In 2| days afterwaids, heavy rain and 
wind came on frdm S.W. and W. 

July 21st. Between 9 and 10 P.M. two brilliant meteors ap> 
peered—one inclined to the eastward nearly in the direction 
of the wind \ the other was opposed to it, and passed be¬ 
tween Arcturus and «in the Northern Crown. At this time 
loose patches of cirrosiratus were observed in different ports 
of the sky, sufeeeded in the night by heavy rain and wind 

—• 22d. Two small loffy me^ra apfteared to the eastward at 
11 P.M. A copious dewlpi in the night. The foUowiiig 
day was marked by variable winds that terminated in a very 
strong southerly ^le, brought up heavy run from 
that quarter. , . 

— 27th. From a quarter before till a quarter past 11 P.M. four 
meteors appeared<*-the lowest and largest of these, at five 
minutes -before 11 o'clock, descended in a southerly direc¬ 
tion, immediately under the constellation Bootes: both the 
head and truii were red,'"the latter about 15° long, accom¬ 
panied by a hissing, like, that of a sky-iouket in its ascension, 
and did not disappeujra|^|yiecond of time after the extinc¬ 
tion of the forineri^^^^H^Ky at the same time was filling 
with dense cirros/fdraK^ntnd soon became overcast. The 
following day opposiu^lnds and light rain occurred. 

-28th. At half past iCrP.M. a^all meteor passed under 

Dubhe, in Ursa^ Major, and Ten a whitish train behind it, 
about two seconds after the body had disappeared. Ftoni 
that time till 12 o'clock, eight other meteors, nearly of the 
same height, appeared without trains, viz. two under the 
Northern Crown, and one on each side of it, one over Ju¬ 
piter and* Saturn, one near the Pleiades, and two in the 
brightest part of the Milky Way to the southward. Strong 
gales from the S.W. happened on the two subsequent days. 

Aug. 3d. From 9 till half past 10 P.M. five meteors shot in dif- 
feieot directions, two qf them had long sparkling train*;, 
wht% disappeared with t^e meteors—the largest of these 
haviifg been formed in the lower atmosphere to the south¬ 
ward, cast a white light on the ground. lj|[|iile these me¬ 
teors appeared, a pretty white level stratus rose from the 
grass-fields and surrounding iakbs, and was followed by a 
dense fog throughout the night. 

— 4th. From 9 till 12 P.M. 8i:^tM|| small and middle-sized 
meteors appeared in various parMf the sky, which was ap¬ 
parently cloudless; six of these had very long luminous 
trains, and some of them continued to issue sparks after the 

bodies 


J 
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bodks had di&appcarcil. Tiicy were of various colours^ as 
white, red, and u iiiixCure of light blue and light red. Four 
of these trained meteors U’ere thus traced in their flight be- 
tivecu 10 and 11 oVlock ;'oiie thiou?li the Northern Crrm ii; 
one under Sagittarius; one bctweiMi Aluth and JiciietiMseli 
in Uisa Major, and one between Saiuiii t.iid Jii}fitci, wSiu-su 
approximation is now fv eoiispicuous. 

Aug. 5th. Fiqm 9 till 12 P.M. twelve meteois appeared, f3\i of 
which had long tiains; tl'.o largest of these, at forty inlnulcs 
past 10 o’clock, was of the apparent sifls and colour of Jui- 
pitcr, and passed ChroUfl^^ space of about 26"; viz, fioin 
between the stars a and ajUPpiaco, thepcc under Alisth to 
Cor Caroli; its train was about 2(P long, and thicw off 
inilanmiablc spaiks a short, time subsequent to the (lv>ap- 
pcarance of the body. Elcsh bicezes and light showers of 
lain followed the nexr day. 

-Gth. At ten minutes before 9 P.M.' a brilliant meteor de¬ 
scended almost per)K'ndir‘iilnrIyaiul within 1 of the moon’s 

iiorthera limb. This was the nearest meteor I base ever 
seen after her first quarter, and when shining in a cloudless 
space. Haiti and a strong foilt>wcd through¬ 
out the day and night And storms on the day of 

the 9th. 

- 9tli. Fioin 10 tiU 12 P.M. t^^'Otcors appealed, wliile the 
moon shone bri|^t in the of her second qiiaitcr, so 

that her light at that age was not siiflicicni to obscure the 
smallest and brightest of these, of ulnch one ohibited a 
long train, and passed between Pisces and Pegasus at a (piar- 
ter befoie 12 o’clock. ‘ The sky was appaieiitly cleai, hut' 
there was haze around the hoiizon, aiui a brisk gale fioni 
the westwaid at the time of their appcdi aiiec. 

-10th. Ill the com sc of the evening four small meteors ap¬ 
peared, thicc of these to the nnrthwaid. On tiic 11th tlio 
gale prevailed, with showcis «it iiucTvuls. 

-11th. About 10 P.M. two hiilliaiil meteors appeared: the 

hist, which inclined to the South, was c\eti se^i thiough 
an extensive cloud with a (]Vick motion; the other towuids 
the North, of a blucisii colour, advanced coiiijiaiativcly slow 
ill almosl*a horizonial direction, and left a shoil train be¬ 
hind it. Rain and wind caniCHon in the afternoon of the 
13tli. 

[To be coutiuued.} 


#: 

ill nil 


Dr. Forster obscives in his article on Meteora, in your Number 
for June, page 419, that the kind of meteors distinguished by 
leaving long trains of liglit behind them, almost always forebode 
Vol. 58. No. 280. 1821. * 11 windy 
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windy weather. Thi<s strikingly verified hy the above observa*^ 
tions, with the adilirion of rain. The Doctor further observes^ 
/ When they occur, [ have noticed that all meteors which happen 
un the same eveiuiig leave the afoiesuld long white tails behind 
iheiii.’^ In these observations we do not agree on this point. 

We liavc ill former observations frequently seen u few meteors 
with and several others without trains of light the same evening; 
and yet they have generally appeared of the same siae, height, 
and colour, and nearly in the same tract, if the properties ot 
the atmosphere allbut East Grinstead arc different from those 
.about Gosport, that might accost for it: but this is not probable 
in so short a distance, (.ertaiviy we have a greater exposure of 
water around us here, and a greater quantity must ucttssarily be 
carricil up by evaporation than in the more inland pai ts of the 
country: but whether this would alter the chemical propcities oi 
the atmosphere, so .as to give a different aspect to our view of 
meteors in motion, appears questionable. AVc have no other 
object ill view by these remarks, than to establish the facts of ob¬ 
servations Oil these and other atniospheiie phatnomena, which 
have been inailc here oi'casionally with the greatest caution; and 
therefore think, with all due respect to Dr. Forster, who appears 
to be an acute observer, that tiie above quoted assertion does not 
aitvays hold good throughout whole evenings ofiservations, even 
when vvanC'douds, or small and tliin cirrosfrativc tutbeculut a- 
liouiiil; nor yet whdh the sky apparentl V clear. If the Doctor 
can conveniently devote a few clear nights when meteors prevail, 
HS! have no doubt th.it he will see the piopriety of these remarks. 


XXIX. ji Rffula/ion q/' J\Jr. I1ebapatb*s Maihematical in¬ 
quiry into the Causev, Lan r, nf Gases, Gramtii- 
iion, &^c. By Mr, Thukms Tk&dgolv. 

** We are to admit no mure causi-s <»t iia.fur.il tilings than stich os arc linth 
true, and hiifficipnt to explain th* ir a^ipcarunces.'’ 

_ Nkwtoh. PuIls of lieamtuih^, 

ToDr.THloch. 

Sir, — Xn some of the late Numbers of the Annals of Philoso¬ 
phy* there has appeared an attempt to account for the pbmiio- 
mena which are poinmonly ascribed to an attractive force. 

Such attempts are naturally to be »pccted, and will continue 
to be made so long as men feci desims of coinprchciidiiig the 
nature of the uiateriid world. U is also equally natural to oppose 

*' Annals of riiilosuplijr for AprU, May and June 1821 

new 
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ijcw doctriuos tilt their principles shall be shown to be without 
objection; theieforc, I beg of Mr. Herapath to consider with at¬ 
tention tlie followiiig remarks, and to consider their sole object 
to be ihc advancement of knowledge. 

Wc arc utter strangers, but wc meet on the same area in the 
most honourable species of contest that human powers can be en¬ 
gaged in; let it, therefore, be conducted with fairness and ho¬ 
nour. 

The first point to which 1 would direct Mr. HerapalhS atten¬ 
tion is, that the mere solution of certain phaenomenu, or ascer¬ 
taining the ratio of certain forces, is not a sufficient rea*<on for 
adopting a new hypothesis, laitess the assumed principles be 
consistent with universal experience. 

If the assumed principles, or any one of them, be not true, 
every conclusion derived from those principles must fall to the 
ground. 

(f any one of the assumed principles cannot be directly esta- 
blivshed by a reference to un(]uestiunab1c experience, the conclu¬ 
sions mart lemaiti hypothetical, notwithslanding that an expla¬ 
nation of sonic plircnomena may be efiected by siicli bypotlicses. 

On these grouinU, which 1 think are iiiiobjectionabic, 1 must 
I eject Mr. Hernpath's 4th postulatum, whciein he assumes that 

heat arises from an intestine motion of atoms, or particles. ’* 
Wc have no diicut evidence of the existence of such intestine mo¬ 
tion, nor of an analogous motion producing like cfiects. The 
assumption of such a principle resembles contriving an empirical 
Inrmula which within certain limits apprnximiites to the tiutli, 
but no general conclusion cun bo csiuhlishcd by it, and every par¬ 
ticular one must be proved by oKpcriciice before it can be relied 
upon. 

Besides, the vibratory niotioii of the parts of bodies has not 
been shown to be a coiisc(|ucncc of pioxiniity to a hot body by 
any established niccliaiiical piiii,:iple. Of the truth of this ilssci- 
tion I hope he will be satisfied when some of his propositions 
have been examined. 

Mr. Hcrapath assumes that matter is hieit in his first postu- 
latimi; wc have not, in my npininii, any grounds for this assump¬ 
tion; matter is never found inert in nature,unless tlicfoiccs acting 
iijion it be exactly balanced. 

The repulsive force of the particles of gases, is one of these 
principles which lias been assumed without strict examination; 
tlic elastic force of a gas seems to be better explained by its at¬ 
traction for heat, than;,by the .'uionuloiis doetrice of vaiiatioii 
from attraction to rejinlsion. It wc consider heat to be a in.i- 
iciial fluid, this and many other phaenoinena arc easily explained. 

K 2 1 onlv 
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1 only nol-icp tin's, bccavi-se Mr. H'-iapatb seems to consider the 
doetrine of rcpiil'.ion i\ ncees'^ni v part of the icccivcd theory*. 

I come now to cvninine the j.Topositions. In the first prop. 
1 grant that tlic dmation of the siinck or stroke of ])erfectly hard 
bodies is iudcpciulcnt of their initial velocities. If smartness be 
used as synonymous with duration, I assent to the whole prop., 
but not otherwise. 

By the Coi. I understand that the intensity of the shock is as 
the momcntinn of the sti iking body. 

I object to the second prop, because it r**(|uires ns to assume the 
existence of an object absolutely itninovcablc; such a thing docs 
not exist, and it is not ncecssaiy^o determine the laws of colli¬ 
sion. But ill picfciciicc to iciuling pai titular pnits of A!r. Hera- 
parli’s theory of the eollisioii, I will hriefly lay down what 1 
conceive to he the true theory of the collision of hard bodies. 

If a body A moving with a momentum M have all its motion 
dcstioycd by the lesistruicc of aiiothei body B; then the mo¬ 
mentum m of the resi‘lii]g body B. must be equal to M.; that 
in the equilibrium ot moving bodies M = m. This Mr. 
Tleuqi.ith will giant; and tlieicforc, wlicn A stiikes B, B being 
at rest, the leactioii m of B, necessary to destroy the motion of 
A, will be equal to M ; consequently B will move with the mo- 
inciitum M, and A remain at rest. 

If the bodies meet with equal momenta, the whole niotioi: 
will he destioved, and the bodies will icinaiii at rest. 

The intensities of the strokes must be equal in the two eases, 
all the difference being that motion is produced by the reaction 
ill one case, ami it destic^^ed in the other by the same tc- 
aetion t. 

Mr. Ilerapatb will also sec that the momentum communicated 
to a hard fixed plai'e, .il the moment of contact, will lie e(|uui to 
that of the impinging bodv; foi it is impossible to destioy mo- 
inentiun by miuss aioiie, oi by fixing. 

If two hard lmdi'’s moving in the same diioction with different 
inomeiita, so tIuM the Ixuly having the greater momentum strikes 
the other, the sum of the momenta beioie and alter the stroke 
will he thn ^ame, but an c.xchaiige will lake j>lace; for after the 
stioke, the .striking body will move with the momentum of the 
bodv .stiuck. 

If the body struck be at rest before the stroke, the striking 
body Will be .li. kcst after it, as we li.avc .seen hefoic. 

* Ann. Is of l*'iilrtm)phyfc)i Anril p 281. 

'1' r>y *'Xiinj5'ii’'ir tli<* s:*ihj1c <,isp wlirn the vel»»citit'.s nic nothing; that 
1 wh. 1 the .•1‘1'Sii.ig ti-ici s .iVG piihou's, we rinii wlu'iciii llii* inistt.ikc is 
iii.ule. Tlie iDiinsityo! .• ne^sni'c i.nnn't ix' doublLil by the mode of ojn 
•) 0 ;>in;; i*'. c ^.'•J\\tolJ ' ill. ivv ui Itlutioa ir 
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!f two hard bodies move in opposite directions, upon the same 
line, with different momenta, the momentum after the stroke will 
be equal to the difference of the momenta before the stroke. The 
body which had the greatest inonientnin before the stioke will be 
at rest after it, and the other body will move with a momentum 
equal to the difference of the momenta befoic the stroke. 

If the momenta be equal, both bodies will remmn at rest after 
the stroke, as stated 1)cforc. 

The whole doctiinc of the collision of perfectly hard bodies 
turns upon this simple principle, viz. That the momentum before, 
and the momentum after the stroke, is the same when estimated 
ill one and the same direction, '' 

These conclusions being most of them different from Mr. 
I fc'l apath*s, and his first principles not supported by experience, 
I lunsidcr the principal siippoitof his laborious superstructure to 
be removed; further it is not necessary to proceed. 

1 may also remark, that there is a much more simple and con> 
.sistciit manner of accounting for the greater part of the phaeuo- 
mieiia he has attempted to explain. 

1 am, sir. 

Your most obedient servant. 

No. 2,ljioveTenacc, IJsson Grove, 1’lioMAS Trkdgold. 

Aug. i;j, l.^M. 


XXX. application of the Calculation of Prolalilities to the 
geodesic Operations of the Meridian of France, By Count 
Dk Laplace.* 

The part of the ineiidian which p\tcnds from Perpignan to 
Furinpiitera rests on the base incasurerl near Perpignan. Its 
length is about 460 thousand metres, aixl it is joined to the base 
by a chain of six-and-twenty triangles. It may be feared that 
AO great a length, not being verified by measuring a second base 
ne.u its other extiemity, may be liable to a sensible crroi arising 
fioni the errors of the 26 tiiangics employed to mensure it. It 
is therefore interesting to determine the probability that this 
on or docs not exceed 40 or .50 metres. M. Dnmoiscau, a lieu¬ 
tenant-colonel of artillery, who has just gained the prize offcied 
by the Academy of Tuiin, on the leturn ot the comet of 17>50, 
ha.s roadilv, at iny request, applied to this pait of the meridian 
the foimulac which I have giscii for this puipnsc in the second 
.Sup])lcmcnt to my Analytical Theory of Probabilities. He has 
ioniid tliat setting off from the latitude of the .signal of Buigarach, 
a few minutes further north than Perpignan, and continuing to 

* i'Vum tho CopmmaitCii tija Tem lor 18J2, page .'llfi. 

'' Furmciitcm^ 
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lormcntcrn, iiicluUing an arc of the meridian of about 466(fU(i 
metros, the probability of an error s \h proportional to the expo¬ 
nential. 

—** 

f Is the PuinboT which has unity for its hyperl)oHc logarithm, 
n » the number of triangle'* einplojcd; &* is the sum of thr 
«(»iarc'> »if the oKscived criors in the Mim of the three angles \if 
*'VfT) ti i'lni^lc; lastly, J !*• the error of the total arc, the base oi 
i*erj>igi’:iii being reokoned unity. Here n is ecp-pl tn 26. Jiy 
taking the scxagesinial sccnin] for the unity of angle, ‘a;* liavc 

a*=nfl,i 7 .s. 

Piut the number of triangles employed being only 26, it is pie- 
ferablc to detennine by a greater number of triangles the con¬ 
stant which depends on the unknown law of the errors of the 
p;iUiul obscisation**. To do this, use has been made of the 107 
tiiungle*. eiuplovcd to niea'-nrc the meridian from Dunkirk to 
Fonnentera. The who’c ot the tirora of the observed suins of 
tlic three angles of every triangle is, by taking them all positively, 
I73,'^2 : the sum of the squares of these errors is 115,217« liy 

multiiil) iug this sum by wc shall have for the value of d' 

I'liis value ditroiiiig but little from the picceding, ought to b** 
employed in piciercnce. It must be reduced into paits of thv 
radius of the circle, b.' dividing it by the srpiarc of the niimbei 
of .sexagesimal second whit h this radius contains; then the 
jirceciling exponential bet ouics 

^-((^S^^7f)7)^s*5 

so that the base of Peipigiian being taken for unity (680,787)* 
Ml what I name /bp weight of the result, or of the arc measiucu 
fiom the signal of Buigar.icli to Forrnontcra. This hnsc is 
11706'",*10; hciicc it has been coiiciiidcd that tiic following frac¬ 
tions, which nppioach unity very nearly, are the respective pro¬ 
babilities that the eriois of the arc in question are comprehended 
within the limits +60", +50", +10'". 

]7‘lSfi‘)* I'JSIS lift I 

■ m. sw M • r M 

%MJi ’ n*;.*;’ 

No reasonable doubt therefore can be entertained respecting the 
exactitude of tiie measured arc. The limits between which it 
may be vvagered one toon.- that the error falls, arc +8",0837. 

If a base of verihention, equal to the Perpignan base, was mea¬ 
sured on the coast of Spain, and joined by tu'o triangles to the 
chain of ti iaiiglcs of the meridian; it is found by calculation, that 
one to one may hu wageicd that the diilcrcncu between the iiica- 
• sure 
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sure of this hftsc, and its value deduced from the Peipigiiaii base^ 
would uot exceed one-third of a mctie. This ij nearly the dif¬ 
ference Ijetween the measure of the Perpignan base and its value 
deduced from the base of Meluii. It apjicnrs in the fpioted Sup- 
picuient, that the augles having been measured by means of a 
ropculiiig circle, wc may suppose tlic probability of an error r 
in the observed sum of the three angles of cveiy tiiangle, pro- 

pnrtioual to the cx|xinciitial , k being a coustanl f|ujiitilyj 
ivhcnce it ibUuws that the probability of that error is 

V / . c 

7 i denoting the ratio of the ciicumfereucc to the diainefcr. 

By multiplying it by x, taking the iiitegial from x null to r 
infinite, and doubbiig this iiilegial, we shall ovideiitlv have the 
nieaii error, by taking the iiegativo ci ims positively. This nieaii 
eiroi being ihuu denoted by 1, we shall have 

__ i 
tj kw 

We shall have the mean value of the ^({UaIe of tlici^e ertotv,bv 
rnwidplying by JC'* the pri ceding differential, and iiiregratiiig it 
fVuin X— — ri, to X iiifiiulcj calling llu n t that value, we '•h.df 
have 

I 


, 1 ^ «r 

e = 7-, 


I Icitcc \vc ilcducc 

Tims 3 may be oiilained by means of the errors, taken all jJus, 
of the su,n obsoived of <be of e'en tii.iogie. In the 107 

tiiaiigicsol the ineiidian, this sum is liy what poa-odes, 17,'J,S:'; 

17 ' * 

we may coiiscijiieutly take for r, - ■; wliich gives foi liG. or 
for 6^ 

M, Jhf / t S* —V. 


This differs very little from the value IOtS,luf given by the 
sum of the sipiares of the eirois of the oliseived sum of the au¬ 
gles of eveiy on*' of the 107 triangles. 'I’his agieemcnl is le- 
markablc. 

By supposing tlie angle of interseetioii of the Peipignaii base, 
with the niciidiaii which pas‘>L‘s llirough one of the extieniifie.N 
of thih base, well dcterminetl; vve .should have exactly the angle 
of iiilerscction of the meridian with the last side of the chain of 
triangles which unite this ba^e to the isle of Forincntcra, if tiic 
ciiitli was .1 .spheroid of rcvohitioii, and if the iiiigles uf the ii.- 

ai)gle.s 
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angles were mciisurcd exactly. The error arising from this 6e> 
coiid cause, in the last, angle of intersection, is by the formulae’ 
of the second Supplement I'crure mentioned, proportional to the 

exponential c”*”, in expresf-ing this cnor b} -^Jr^ which in the 

present case becomes G",8097. r. Ilcncc it follows that the li¬ 
mits, within which it may be ivagcred one to one that the enor 
falls, arc +3",2908. If the aKimatlual observations were made 
with vciy great precision, the piobaliility that they indicate an 
elliptii'ity in the terrestrial jiarallcls might be dctei mined by this 
foi niula. 

The lelaiive accuracy of the instruinents made use of in geo¬ 
desic operations, may be appreciated, l)y the value ot s' cu'duced 
fioin a gicat numbci of triangles. This value, iound fiom the 

l 'I "IT 

107 triangles of the meridian, is*. The same value de¬ 
duced from d3 triangles employed by Lacondaininc, in his mca- 
surement <if 3 dcgices of the equator, is —J or nearly ten 

times gi'oaler than the picecding \aluc. The errors equally pro¬ 
bable, relative to the instruments eaiplo}ed in these two opera¬ 
tions, arc proportii iial to the squaie roots of the values of s'. Hence 
it follows that ihe limits d:8“,0937j between which we have just 
seen that it is c(|ually piobable that the enor of the arc mcasuied 
from IVipigiian to Foinieiitera falls, would have been -f-2a’n,022 
with the instruments employed by Lacondaininc. These limits 
would have exceeded + dO metres, with the instiiiments used by 
La Caille and Cassini m their measurciiient of the meridian. Thus 
it is obvious how advantageous the introduction of the repeating 
circle has been in geodesic operations. 

A.M. 

*,* 1 siliiill fcvl obligt'cl to tiny of your coricsponilciits \iho will communi¬ 
cate the iclutirc nccuiacy of pliilusophicnl iii^iti uments, pailtculurly thobc 
used fni obsci vin^ I’lnglci), nccoixipuiiying the with a dcM’iiptiuii 

ot the instruments suiHcIeiit to ascertiiin the kind to which that statement 

will apply.-Why is the icpcatiiig ciicle, which is the (nvouiitc of our 

siirntihc neij(>t1)ours, so little used, and by uniny held cheap in England? 

- What magnifying power 111 tclcscopci is sufficient foi a given fineness 

ol division in theodobtesj scstants, and ciick'«?—T uansi..vtok. 


XXXI. On promoting the eafly Puberty Apple and Pear 
Trees ii/Aer/ raised from iced. By J. Williams, Esq,* 

persons inclined to become experimentalists in raising 
fruit-trees from seed, with a view of obtaining new, improved, 

* Fioiii New Monthly Magazine, vol. iii. No. 8. 

and 
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and more hardy varieties, have been deterred from the attempt by 
the great length of time requisite for ascertaining the result of 
their industry; for the applc-tiee, whci raisetl in the common 
way from the kernel, rarely uifoids its hist blossom before it is 
eight or ten years old, and the pear-tiee re(|uircs even a longer 
period, twelve or fifteen sumnieis often elapsing before the leaves 
of seedling-trees aic capable of foiining their liist blossom-buds. 
In November and 1/uccnibei, I sowed the keiiiels of sevc 
ral ripe |icars, in scpui.ite pot«^ and placed them in a giccii-hoMSC 
during the winter. They began to vegetate in the following 
month of Fchruary« and in Alarch the pots wric icmoscd into 
iiiy grapery, whcic they leinaihcd till after Midsummer. The 
plants were then carefully rcinovcd into a seed-bed, and planted 
in lows, about fourteen inches apart, where they leinained till 
the autumn of ISl 1, when they i.'oic again transpltuiteil into a 
iiurscry, at distances of six feet. Every .sik cecdiiig winter I pinned 
away all small trifling lateral shoots, leaving thcstiongci latciais 
at their full length to tiio bottom of the plants, and made such 
a general disposition of the branche.s, as that the leaves of the 
upper shoots might not shade those situated nnderncarh ; evei y 
leaf, therefore, was thus rendered an etKcient otgan, by its full 
exposure to the light. At the height of about six feet, 1 had the 
satisfaction to observe, that the branches ceased to pi odiicc thorns, 
and the leaves began to assume a more cultivated charactci. !ie- 
vcial of these trees affuiclcd blossoms and fiuic last year. One 
seedling Siberian vaiicty oi the apple, thus treated, yielded fiuit 
at four years old, and many iiioic at the age of Ave and six }ciii.i. 


XXXII. Omtnbntion to the of ElecUicity, By A 

(’oUBi'SroNDliNT. 

To Dr. Tilhich. 

Siu,— I WAS much pleas'll to meet the other du), in an old 
Scotch Magu/ine, with the tulliiwiiig interesting and instructive 
accuunt of.soinc disco\L'ii(\s in elcctncity, eonnmniii atod to the 
^celcbratcrl Professor Maclauiiu by a filend in Germany, at a time 
when that science was almost unknown. Tlu ciicuinstaiiccs arc 
new to me; and should they he e(|ually so to \oii, you will piu- 
bably give llicni a pi ice in \iah valuable Mr.ga»inc. 
iiil .ibui';*! Aag.lS:>I ' Youis, C. 

* Will.’' a.'.. ii''i.!n;u I..I. I •.'l-vo. 'jI iiatuial |)ItiloEop!iyat 
Ednliurgb, he t'lU'^bt in nii'.'ic m a ticit iimnl-•! of Ins stu¬ 
dents tilt i i'..iivi jiuit-j (•{ wli i j In. e-'iilu not imdii- 

Voli No.'-‘‘■'i'. .hfi' f* till.' 
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take, in his public Icctuics. The stndents who attended tliisse^ 
roiid class, wcie gciiriaily persons of better parts and more in- 
(|ui!>itive minds than oidinaiy; and being for the most pait of ti 
liper age than many of tlie fust ctass, he could with propriety 
lay aside the dignity of the jirofessor hefoie them, and assume 
the more engaging character of the fiiend; and that they might 
he induced the more clfectually to lay aside all unnecessary re¬ 
straint, he used to communicate to them any newdiscoveries which 
might be made in any bianch of science, and tell them frankly, 
without any species of Ic^clvc, the doubts and diflii’ulties that 
might occur to him upon any subject. As this was b's eonstanl 
jiracticc, they were not much surpiised at Ins acquainting them 
oiic evening, that he had just received a letter from a friend of 
hi‘j in Holland or Germany (1 cannot be positive which of these), 
containing, as he said, discoveries in natuial philosophy, which 
weic of such an cxtiauidinary and whimsical nature, that he could 
give no manner of credit to them, and that the only conclusion 
lie could di.iw lioni the Icttci of his woithy friend was, that his 
judgment was ceitainly failing, and that he had communicated 
the levelics of an infected imagination as discoveries in seicnee; 
that on this account it had given him great uneasiness, as he sup- 
jioscd he hud lost foi ever a friend of sound knowledge, from 
whom he had leaped much solid instruction; and concluded with 
some moral reflections on the instability of all human attainments, 
however dazzling it might be, seeing that it might be so suddenly 
snatched away fiom them. He then produced the letter, and read 
it to them. 

The priiicip.il contents of this letter iveic, that lately in the 
ncighboui hood of the place wheie the vviitcr lived, it had been 
discovered, tli.at by tinning a glass globe quickly louiid upon its 
axis, and at the same time nibbing it upon i crtaiii substances, it 
was heaid to ei.ieklc, and seen to emit spaiksof fiie; that if any 
jicison toiu'lic'd it at that time, he snffcied a \iulcnt shock, and 
seemed to have icceived a violent blow upon the wrists ; that if 
any numbci of persons were joined together and one of them 
touched the globe, all of them weie afTeeted with the same vio¬ 
lent sensations at the same time: and fiic was seen to break forth 
where they touched each other at the same instant; but that if 
these persons in place of standing upon the ground stood upon 
certain other substances, they felt no shock at all when they 
touched the ball; but that if another person standing upon the 
ground touched them at the place where they were touched, they 
Iclt a sharp prickling pain, and liie was seen to issue from the 
pait; that if one attempted to kiss nuiither when standing in this 
manner, they were suddenly repelled fiuiii each uthei by an iiie- 

sistiblc 
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sistibic power which forced them asunder, aiul iii c was seen to pass 
between the two; with many othci things to the same purpose. 

After having read the letter, all the students agreed that the 
phdinomena appeared to them so vciy iiutL-ulous, that they con'd 
not be induced to pay any regard to them. However, Mr. Mac- 
laurin added, that although he was tirnily persuaded that all 
these things were chimeras lorincd by the imagination, instead of 
facts as his friend affirmed; }ct that, as the phienomcna of natuic 
were sometimes very extraoidinar y, and as he had on every for¬ 
mer occasion found his friend a very sober sensible man, not 
ready to be misled by false appearances, he would not rejprt as a 
falsehood any thing that he had alliimed, till he had given it a 
fair trial; and ns he had described in a very paiticiilai maimer 
the uppaiiitus necessary for producing these wonderful effects, he 
would cause one of the machines to be made in a short trine, and 
repeat the experiment which he described. This he accordingly 
did. But how great was his surfriisc to find that upon trial all thu 
experiments turned out exactly as they had been described! He 
immediately called together his students; icmiiidcd them of his 
former iiicicdulity—repeated the experiments before them, and 
showed them how much he had been rnisuken, and what injury 
he had done his worthy friend; with the utnrust ingenuousness 
acknowledged Iris eiioi; and warned all those who heard him to 
jirofit hy this lesson whieli his example aitbidcd clrcin, tiiid never 
to reckon any thing which was delivered, as a new discovery^ ini- 
jrossiblu, however improbable it might appear, till they had given 
it the fairest trial; to preserve their minds ever open to convic¬ 
tion ; and without the smallest hesitation rca'lily to give up any 
error into which at any tune they inighl .iccrdeiitally liiu c fallen ; 
seeing that liuiiiaii reason is but weak and fallible at the best, 
and ought ever to be corrected by experience and accurate ob¬ 
servation. 

But he did not rest here. He went to his public class, wlricli 
had till that time heard nothing of it. He told these younger 
students the discoveries that Ins friend had coiirimrnicatcd to 
him; of the inamier in which he had talked of him to his private 
class; of the cxpeiinieiits which he had made; of the injustice that 
he had dune his hiend; and of tire error which he himself had 
fallen into about those cxpc'i iinents; talked of all these before 
them without the smallest pailiatioir or glossing of any kind to 
coiiecal his own iiiistuke, and inculcated to them the same lesson 
that ho had given his former class. 
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XXXIII. Ohservat ’iom on S» Evhrabd Homk’s Paper on the 
black Ri;te inucosuiii of the Ne^io*'. 

Sir Evkrari) Homk, it appc’nr®:, has ildivcrcd a Irctiirc to the 
liouil Society, III which !n; eiifiea\ouis lo piove, hy cvpciiinciit, 
ilj.it I'iP lete viucn»/mrl Nt\>u»cs ia .ipioMslouofiiutuii: u^^aiii't 
the scoicluii^ eftjol' of the lOis. 'riiii, i pjcsiiiric, is the 
Ciuoni.in Loi'tiiio, viliich i.. l*-( tiiic d'’Itieiv.il .‘inimallv to the 

1 toy.-il Society, in puisuaiicu ot the i.'ili ul a Di. fioune, who 
left a sum of money to that Soeiet\,npon eoiidition l!i *i a yearly 
Icetuic should he delr.c'ied upon museular niolion. Oi hilc ye:u^, 
when that subject began lo he exhausted, the Icctiuci has very 
piopeily been allowed to eliou^e any aiiatoinical subject. 'J'hc 
task has almost always fallen upon Sn Everaid Home, one of iho 
few leinaining stars of the English Royal Soeicty. As it is well 
known that he dehvcis these IccUiies cliiefly to keep up the cre- 
dit of the Society, it would he haidly fair to ciilicisc them witli 
much seventy. 

Nevertheless, his ideas arc so obviously wrong, and hiscxpeii* 
nients so completely inadequate, that they dis^n-acc the Tiansac- 
tioiis of the Royal Society, and will be greatly ridiculed at Pans, 
and indeed everywhere by enlightened men. Professor Roux 
came over to London to list the English .schools; and when he 
ictuined home, he iidiculcd ceitain things, in his publiclectuies, 
most unmercifully. Rut he never hud so fail a theme as this. 

Fir^t: As a provisi./ii against the luys of the sun, black is the 
very woist colour that could possibly be chosen.—What .should 
we think of the man, ivho, to defend his baic poll against the 
scorching rays of the sun, ])ut on a black hat in.stcad of a white 
one ?—Unless naluic ivcie an idiot, she ceitainly would have pre- 
feiied white.—l^ii Everard proven his point in the most absurd pos¬ 
sible manner. He interposes a piece of black crape between the 
■skin and the coiiccntied rays of the sun; and then, became 
the ardoiii of the ia\s is hhiiited, he maiiitaiiis that the rete 
mucosum of Negiucs r. foi tliii puipose * The lexluie of the ciapc 
is the true defence, and 1 will iicvei hiclieic hut that white crape 
would answer much better. 

Secondly* Why should nature be so paitial to black men ^ The 
ancient Egyptians, the ancient Hindoos, and C'haribbs, all lived 
within the tiupics ; the former were white, unless in those parts 
(exposed to the sun; the latter wcic red. At this day the (lotiuin 
Chinese arc yellow, and yet they reside in a very hot climate. It 
is true, the banks of the Senegal and Gambia arc hotter still: but 
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there are black men in New Holland^ and very dark<colourcd 
->kiiis near the noi tii pole. 

Tliiidly: Thcic is no sncli (liing <is a pigment in the rele mu^ 
ciHinn at all. In tli* eye, indccil, tlicieis a pigment. There was 
oiice .1 Fienehinan who pietenrled tt> dcmonistiate one in Edin- 
hiirglt; blit neither Professor Monro nor any person could dis> 
covei il, IniLonl^ the i'leiielinia ilninself. It is quite impossible 
lo St jjar.uc lh«* it'fe viucosinn from the riiiis vera or under skin, 
otherwise than by an .irbiciaiv 'lep.uatinn. The colour of the 
shin depends not upon any pigment, but upon its tcKtuie; tli". 
texUuc of that of the Negro is thicker, but coaisor wove. This 
would he a better preventive against the sun’s rays than any pig¬ 
ment. lint the tiiilh is, the whole idea is lidiculoiis; and it was 
flecided as long ago as the days of lliifron, that il is the obtuse- 
ness of the nervoiLs s}stcin of the Negro whieli rentiers him cal¬ 
lous to the most scorching lu it. 

The College of Surgeons boast tliat they never read, bill make 
cxpeiimciits only; and it maybe indeed said that they know 
how to use their hands bcttci than their heads. There is such a 
thing ns drawing conclusions fiom cKperimeuts which the experi- 
ineiits do not W'arrant; and the above is an instance of how little 
use men’s hands arc, unless there be a head to guide them and 
icason upon their experiments. 


\XX1V, Nuliies ivspvding Now Buoki, 

Recent VuhUtutums, 

Rayl^y’s IINtoiy and Aiifiqtuttes ol the Tower of London, 
Part 1. ‘/to. .‘lA lifv. fW. 

One thousand EquMiinonts in (’lieinisirv, aecom|)anied by 
Piaetical Obseivations, iVe. Ily (’olin jM‘Kci»/ie. Nvo. 1/. Ia. 
Kobeitson’s Colloquia C’lienin-.i, Xc. bcc. ISmo. (>*’. 

F. AecunPs Ciilinaiy Chemistry. 12mo. Pw (if/. 

Scientific Anniscineiits in Philosophy and Mathematics. By 
W. Enfield, M.A. I2mo. ;j.f. Cyd. 

A Practical Tieatisc on the ir}dio.‘e|)haIcis Aeiitiis, oi Water 
liiBammatioii in tiie Head. By L. Ciolis, of Vienna. Tiaiislated 
by Rohcit (looch, M.D. 8vo. S*. boauL. 

A Tieatise on Cdtar.ict. By P. C. l)e La Garde, &c. Hvo. 
Hs. hoards. 

The Theory of tlie Plapuc, as il has lately appealed iii the 
islands of Malta, Goza, Coifii, &c. &c. By J. D. Tully, Esq. 
Snigeon to the Forces. 8io. lOr. Ik/. 

Observations on ccitain Aficctiuus of the Head, commonly 

Ciilleil 
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called Head-Aches, with a view to their more complete Elucida¬ 
tion, Prevention, and Cure. By James Farmer, Dublin. 18mo. 2r, 
An Analysis of the Natural Classifications of Mammalia, foi 
the Use of Students and Travellers. By T. Edward Bowdicb, 
Esq. 8vo. 

An Introduction to the Ornitholc^ of Cuvier, for the Use of 
Students and Travellers. By T. Edward Bowdich. 

Zoological Researches in the Island of Java, &c, file, with Fi¬ 
gures of Native Quadrupeds and Birds. By Thomas Horsfield, 
M.D. F.L.S. Number I. 4to. U. Is. 

General and Particular Descriptions of the Vertebrated Ani¬ 
mals, arranged conformably to the Modern Discovert <> and Im¬ 
provements in Zoology. By Edward Griffith. Part 1. Monkeys 
and Lemurs. Imperial Svo. With coloured plates, after diawiii^ 
from Nature. 11. 5s. boards. 

Sprengcl’s Philosophy of Plants. Svo. 15j. * 

A Grammar of the Sanscrit Language, in one volume, Svo, 
on a new pl.'in. By the Rev. William Yates. Dedicated, by per¬ 
mission, to the Most Noble the Marquis of Hastings. Cal¬ 
cutta. price 21. IOj., fine 4/. 


XXXV. Pf oceedings oj Learned Societies. 

ROYAL SOCIETY. 

T'he following papci s have been read at the Meetings of the So¬ 
ciety since our hist lie, > 01 1. 

May 10, 1821.—Sonic Remaiks on Meteorology, by Luke 
Howaid, Es(|. 

A Calculation of some Observations of the Solar Eclipse of the 
7th of September, 1820, by Mr. Charles Kunikcr, comiuunicated 
by Dr. Thomas Young, Fur. Sec. R.S. 

21. On the Anatomy of ccitaiii paits of the globe of the Eye, 
by Aithur Jacob, M.D. Communicated by Di. James Macartney. 

31. Experiments on Tcinperature, with a view to detcimine 
the Ratio of Tempcratuic, and the Point of absolute Cold, by John 
Ilciapath, Esq. Coniiniinic.itcd by Davies Gilbert, Esq. Tr.H.S. 

June 7. An Account of the Rem''asiiicmciil of the Cube Cy¬ 
linder and Sphere, used by the late 8ir Geoige Shuckburgh Eve¬ 
lyn, in his liu^uiries respecting a Standaid of Weights and Mea¬ 
sures, by Captain Hemy Katcr. 

21. All Account of Obseivations made at the Observatory of 
Trinity College, Dublin, since ISIS, foi investigating the paral¬ 
lax and aberration of the Fixed Stars, and effects of Lunar Nuta¬ 
tion, by the Rev. John Biiukley, D.D. 


28. On 
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28. On the eiferts produced in the rates of Chronometers, by 
the proximity of masses of iron, by Peter Barlow^ Esq. Commu¬ 
nicated by John Barrow, Esq. 

July 5. Some positions respecting the effect of the Voltaic 
Battery in obviating the effects of the division of the 8th pair of 
iieivcsj by A.P. Wilson Philip, M.D. Communicated by B. C. 
Brodie, Esq. 

On the Magnetic Phsenomcna produced by Electricity, and 
their relation to Heat occasioned by the same agent. By Sir 
Humphry Davy, Bart. F.ll.S. 

12. An investigation of some Theorems relating to the Theory 
of the Earth, and the principle of Equilibrium in Fluids, by M. 
lloenc VVronski. Communicated by John Pond, Esq. Astr. Roy. 

On the peculiarities that distinguish the Manatee or Dugong 
of the West, from that of the East Indies, by Sir Everard Home, 
Bait. V.IMI.S. 

On a new compound of Chlorine and Caibon, by Richard 
Phillips and Michael Faraday, Esq. Communicated by the Presi- 
<lont. 

On the Nerves, giving an account of some experiments on 
their structure and functions, which lead to a new arrangement 
of the System, by Chailes Bell, Esq. Communicated by the Pic- 
sident. — — — 

BDINHURGH SCHOOL OF ARTS. 

A school of arts has been established in Edinburgh, for the in- 
htiuctioii of mechanics in such bianchcs of science as aie of prac¬ 
tical application in their several trades. Lectures on practical 
mechanics and practical chemistry will be delivered twice a week, 
during the wiiitei season. A libiary containing books on popular 
and practical science has already been established. The insti¬ 
tution is conducted under the direction of a conimitteo of fourteen, 
having a clerk and librarian. 

FRRNCH ASIATIC SOCIETY. 

A number of learned men have united to form, at Paris, an 
Asiatic Society, the object of which is to encourage, in Fiance, 
the study of the principal languages of Asia. It is their intention 
to procure oriental MSS.; to cii dilate them cither by means of 
printing or lithography; to have extracts or translations made of 
them; and to join in the publication of grammars and dictionaries. 
This new institution will correspond with other societies which 
devote themselves to the same object, and with learned men who 
np|)ly to the study of the oriental hiiiguages.-—25 francs per annum 
is to be the subscriiitiuii; and many learned men arc enrolled. 
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MEXICAN FLORA. 

At tlie la4t anniversary sitting of thu Helvetic Society of Na¬ 
tural Science^ M. de Candolle presented to the Society .1 Flota 
^ MexicOf consisting of 1740 loaves, and foiining l.*J large folio 
volumes. The following account oi this woik is given in the 
Mttrgenblatt, piflilishoil at Sfntgard:—MM. Scsse, Mocino and 
Cervantes had travelled over New S})ain, with the view of col¬ 
lecting a Mexican Floia. They made a drawing of each plant 
on the spot where they found it. INI. Mocino had ictnriied to 
Madrid, in ordei to have the dia.vings thus obtained engiaved, 
when the first troubles in Spain obliged him to seek refuge with 
his Flora at Montpelier. M. dc Candolle, who was then at 
Montjielier, bccuinc acquainted with M. Mocino, and assisted 
him for eighteen months in arranging systematically his numerous 
eolicction. M. de Candolle afterwuids went from Montpelier to 
Geneva, and M. Mocinfi gave him the Flora along with him, that 
he might one das send it forth to the world. The new aspect of 
affairs in Spain having induced M. Mociiio, however, to return to 
hisimiive country, he wiote lately to iM. dc Candolle, requesting 
to have the Flora back. The French naturalist, unwilling to 
run the chance of losing all trace of so valuable a treasure, im¬ 
mediately rc([nestcd Mune friends to copy part of the rarest 
drawings for him. No sooner was this known in Geneva, than 
numbers of persons of both sexes olTcrcd theii services; and in 
the end every pcrsdii capable of managing a era)on or a pencil 
was occupied with the Mexican Flora. They woikcd with such 
zeal, the ladies especially, that in the shoit space of eight days 
there was not a single drawing Remaining to copy. 


NFW SHETLAND. 

Several vessels have been to this newly discovered southern 
land, and have returned with good cargoes of very fine seal-skins. 
The John of London, Captain Walker, brought home 12,DUO. 
The extent of country exploit'd from* east lowest, from Clarence 
Isle to Smith's ("ape, is from r>4 to (i i dcgiccs west longitude, tiiid 
fioni til to ti-l degrees south luticl.^le, and the land seen ro the 
soiithwaid, ns far as the eye can reach. The country already 
cxploicd consists of uuiTU'irni^ islands, without a vestige of vege¬ 
tation. A s|itcies of mois otil) is loimd upon the locks ncni the 
shores eternal snows eoveiiiig the mux' rcinotu paiii, whioli ax, 
mountainous. Although ualiiie, !n th.i'i legiuiis, assumes iho 
most sterile and forbuhling featmes, llie ‘L ix 

time liclow the fsce. uig p "i.l; hv.t ‘h-* i •“•niwr- 1 t-ai .li. 
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shore so completely saturate the soil as to check s'egctation. 
A species of coal was found in nbundaiice, which burnt very well, 
a specimen of which we have seen, thus affording the means, if 
wanted, of replenishing the fuel. The rise and fall of the tide is 
about twelve feet. Shrimps and penguins are beyond all concep¬ 
tion numerous. The islands, headlands, &c. have been named, 
and the observations ascertaining the latitude and longitude, fioni 
repeated experiments, found true j so that we may soon hope to 
see a correct chart, from the surveys which have been taken, on 
the arrivaJ of Captain Smith, in the Blythe, who is shprtly ex¬ 
pected.—Part of an anchor-sto^'k, evidently Spanish, being bolted 
with copper, and bearing certain marks, was fouiid on shore, and 
is presumed to be the only vestige now remaining of a 74-gun 
ship of that nation, which sailed from Spain, bound to Lima, 
about eighteen months or two yeais ago, and has not since been 
heard of. 

The following are the latitudes and longitudes of the newly dis¬ 
covered country towards the iliouth Polh South West. 

Start Point ’.... 62“ 42' 61® 2S' 

Cape Sherriff . 62 2<i 60 .54 

Desolation Island . 62 27 60 3.5 

Smith’s Island . •— — -- — 

Cape Melville . 62 1 HJ 44 

Martin’s Head .62 12 .58 20 

Penguin Island, South End . 62 6 58 0 

Biidginan’s Island .— — — 

Tower Island . 63 30 60 30 

Hope Island .!. 63 5 .57 4 

Cape Bowles . 61 19 54 10 

O’Brien’s Island .— — — — 

Seal Island and Reef . 61 I 55 33 

Cape Valentine .;«l\. 61 3 54 48 

Cornwallis Island . (iO U 54 36 

Lloyd’s Piomontorv. Clarence^ Island, \ „ rA ia 

NirthEud...;.:/*** 2 S4 10 

Ridley’s Island . 61 5 58 23 

Falcon Island .;. 62 18 59 56 


SUBMERSION OF THE VILLAGB OF STRON, IN BOHEMIA. 

As reported in n Letter from M. Winkler. 

The village of Stron, in the estate of Permian, in Bohemia, 
was situated on a declivity, in the N.E. of the valley of Eger, 
about a league above Saatz, partly near the river, and partly in a 
gorge that descended tmvards the Eger. On a hill that forms a 
border to this gorge, were the church and parsonage-house, and 
Vol. 58. No. 280. 1821. T 
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the village descended along the gorge parallel to the Eger, to> 
waids the N.W. This hill contains beds of an Ctarthy pit-coal 
that spiead thiough the country, and arc covered with strata of 
sand and alluvion. The Eger flows at the distance of about 200 
toises from Stron. Previous to the accident, it formed a bay 
alongside of Stron, edged with hills of moving sand, not veiy 
lofty, but steep. On the higher part of the declivity were a num¬ 
ber of springs, that were quickly lost in the sands. 

These springs have proved the cause of a calamity, which, in 
these countiics, where glaciers and eaithquakcs are unknown, 
may be deemed unique in its kind. The water of the spiings has 
gradually perforated large snbten aneaii cavities in the strata of 
sand, so that, at length, the wludc surface of the soil, with the 
church, the houses and the gardens, icsted only on some detach¬ 
ed columns of sand that wcie daily diminishing. Whether sub- 
teirancun coiulnistinns of pit-coal may not have co-operated, is 
a point hitherto undccidcf. 

For a length of time the earth had been sinking in different 
places. Cievices appeared in the Avails of the buildings; the 
doors would no ](<ngor •ihut, and some weeks ago a great noise 
was heard in the middle of the night. The people are roused 
from thoh sleep; a singular movement of the earth advancing 
forwaid, and at the same time sinking, is observed. The inlui- 
bitunts flee, lemovc their cattle, &c. and at some distiincc fiom 
the village wait for the moiuing. Its appearance displa}s an 
image of destinctioii; half of tlie village had disappeared; whciu 
no houses had over b;en, roor<) and ehimnies tvcie seen rising 
from the ground. The hill, the chuieli, and the parsonage, weic 
no longer to be found; ai^ at .some distance appealed a chaos 
of iiai'ccls of earth intermixed with mins uid crevices. 

The church is SO feet below (he site ic foimcily occupied; it 
is divided into two, half of it buried in ruins. Here lies a steeple 
overthrown, and there a coufu^d medley of statues, images of 
saints, stables, &c. The river is thrown out of its channel, and 
where it formed a hay, thcie is now an aeeumiilatioii of earth. 
The churchyard is thrown iiite a shapeless heap, and the whole 
territory bears another aspect. In diifeient patches arc seen Ia)crs 
of a fat earth, over which the sand has glided. It seems that the 
Eger must have crumbled the props on which the hill stood, as 
they had ever an inclination towards the river. 

A number of things have been fortunately preserved, and, with 
the exception of some cattle, no lives were lost. Fifteen houses 
arc yet standing; but the soil is insecure, aud tlie downfall will 
probably be universal. 

I was at a loss, at first, to recognise the country; and fioni 
the inhabitants I could only learn that they had been distinbcd 

by 
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hy a tremendous crash, and that they sought refuge by flight. 
The people were rich; their loss, in point of funiiturc, is not so 
considerable as in the superficies of the soil. 

The village is now a sort of central spot for pilgrimage to the 
whole of Bohemia; the curious flock hither from every quarter, 
to explore the efiects of this phaenomcnon. h is impossible to 
form a just idea of it without inspection. 


KGYIT. 

The Prussian State Ga4icttc contains the following extract of a 
letter from the Prussian Major-general Baron Miiiutoli, dated 
Cairo, Apiil 13, 1S21: 

I am, thank God, in good health, though we have had. for 
some days, a burning chumsin, which threatens general suffoca¬ 
tion, and gives to the coolest apaitincnts a tcin|)craturc of 2S°or 
30° by Reaumur’s thcnuoiiietcr. This dangerous wind has a 
very had cflect, and pioniotes the einptiuii of the plague, which, 
tor these three months past, has at tpnes jn evaded in Alexandria. 
Here only two persons have been attacked by it, hut every body 
is apprehensive of the further spreading of this scourge of the 
East. I think like the inhabitants, yllla Hirnii (as God will), 
and go every day into the city, but avoid, as much as possible, 
coming in contact with the Arabs, who throng the streets. To¬ 
morrow 1 shall take leave of the pacha, who is at his country 
house Schoubra; and shall set out in a few days for Jerusalem, 
by way of Damietta and Jafla. 

**1 have had the di awing of my pyramid finished, and shall 
jmblish it, with my Journal, in two plates. The internal con¬ 
struction is very rcinaikablc, and may probably throw much light 
on these most interesting monuments. A few days ago, niy 
woikmen found the gilded skull, the feet, and the hands of a 
niunimy; and 1 am inclined to infer, that these remains, the only 
oneb of their kind hitherto fotincl, are those of the king entombed 
in the pyramid. 1 understand that other interesting objects weie 
discovered: but the rapacious Arabs sold them to other persons; 
which 1 1 egret the more, as they might have led to some know¬ 
ledge of the purpose of the pyramid. From the giound-plan, 1 
am disposed to conclude, that its RamUti Kahiren^ which are 
not yet all opened, extend a gicat way, and lead to sepulchres or 
sanctuaries which lie beyond the pyiaiind. This laivcd the idea, 
that the ciitiance to the celebiatcd lubyiinth may, perhaps, be 
found in the neighbouring pvraniids. lii the inspection ofmypy- 
lamid I might easily be buried ali\c. But something must be 
ventured by him who wiil make coiupicsts even in the domain of 
science. My pyramid has seven breaks instead of six, and is 
not a regular square. A very handsome sarcophagus, with hiei u- 

T 2 gl}phics. 
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glipbics, was lately taken from the catacomb which I caused to 
be opened. A second, in admirable preservation, together with 
the beautiful catacomb richly adorned with hieroglyphics, has 
been sold by mistake to other friends of art. How much might 
still be done here with sufficient means and time! 

THE UNICORN. 

Mr. Campbell (the missionary) has kindly favoured us with the 
following description of the head of a very singular animal which 
he has. just brought from the interior of Africa. We also have 
had an opportunity of seeing it, and hilly agree with Mr. Camp¬ 
bell, that the animal itself must have ansewered the description 
of the Reem or Unicom, which is frequently mentioned in Scrip¬ 
ture. 

** The animal,” says Mr. Oampbell, was killed by my Hot¬ 
tentots, in the Mashow country, near the city of Mashow, about 
two hundred miles N. £. of New Lattakoo, to westward of De- 
lagoa Bay. My Hottentots never having seen or heard of an 
animal with one horn of so great a length, cut off its head, and 
brought it bleeding to me upon the back of an ox. From its great 
weight, and being about twelve hundred miles from the Cape of 
Good Hope, 1 was obliged to reduce it by cutting off the under¬ 
jaw. The Hottentots cut up the rest of the animal fur food, 
which, with the help of the natives, they brought on the backs of 
oxen to Mashow. 

** The born, which is nearly black, is exactly three feet long, 
projecting from the forehead about nine or ten inches above the 
nose. From the nose to the ears measured three feet. There is 
a small horny projection of about eight inches immediately behind 
the great horn, designed for keeping fast or steady whatever is 
penetrated by the great horn. There is neitlier hair nor wool on 
the skill, which is the colour of brown snuff. 

The animal was well known to the natives. It is a species 
of the rhinoceros; but if I may judge of its bulk from the size of 
its head, it must have been much larger than any of the seven 
rhinoceroses which my party shot, one of which measured eleven 
feet from the tip of the nose to the root of the tsul. 

** The skull and horn excited great curiosity at the Cape. 
Most were of opinion that it wa- all we should have for the 
unicorn. 

An animal, the size of a horse, which the fancied unicxirn is 
supposed to be, would not answer the description of the unicorn 
given by Job, chap. o9, verse 9 et seq,, but in every part of that 
description this animal exactly answers to it.” 

(iiigned) “ John Campbell.” 

Pliny’s 
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Pliny’s description of the unicorn is a sort of medium between 
Mr. Campbell’s account, and the animal depicted on the royd 
coat of arms. It is as follows:—Asperrimam esse feram, reli- 
quo corpore similem equo, capite cervo. pedibus ejephanti, caud^ 
apro, mugitu gravi, uno cornu nigro medid fronte cubitorum 
duum eminente.’’ 

Our readers are aware that measures have been taken to obtain 
a complete specimen of the animal supposed to be the unicorn, 
which is said to exist in considerable numbers in Thibet. The 
description which has hitherto been furnished us rests entirely on 
the evidence of natives; but as it differs in several essential points 
from Mr. Campbell’s account of the African unicorn, the scien¬ 
tific world will be anxious to compare the specimens as soon as 
they are enabled to do so. Mr. Campbell’s demonstration is the 
best as yet, and will probably never be excelled. {Asiatic Journal.) 


LIZARD IMDEDDED IN STONE. 

Ill our last Number we mentioned a curious instance which 
had occurred at Auchtertool in Scotland, of a lizard being found 
imbedded in a large block of stone. The phaenoineuon is thus 
ingeniously attempted to be accounted for in a work which Mr. 
Welch, of Stonehousc, Devon, has in the press, entitled Religiosa 
Pkilosophia, 

This phaenomeiion,” says the author, is a further testi¬ 
mony in favour of the principle of the present work; and if the 
author may be allowed to venture an opinion how the lizard be¬ 
came imbedded, and by what means it was preserved in this solid 
mass of stone, he offers the following: 

Nature, in ail her operations, evinces a peculiar tenacity in 
preserving the principle of life, both in the vegetable and animal 
kingdoms: hence it is that the seeds of many plants preset\e the 
germ, or vivifying principle, through a scries of ycais; whilst the 
eggs of birds, situated so as to exclude them from the effects of 
atmospheric air, retain their fecundity for a considerable length 
of time. Having thus piemised, I piocecd to state, that the ova 
or spawn* of a lizard was, either by means of water, or some 
other cause, conveyed into a situation where Nature was pre¬ 
paring this stone; that the sand, whiUt forming around the ova, 
gradually became expanded, from a principle of life which the 
egg contained, and which, being sui rounded by its own atmo¬ 
sphere, arising from native heat, tended to bring forth the animal, 
whilst the same cause produced a sufficient cavity to contain it 
when arrived to its full size. Now as the lizard, when first taken 

* The egg or spawm of sobk: species of the tizaid is covered with a shell 
of haid caluaieous substance, considerably thicker than that of the egg ol a 
bud, ciiosequpatly less brittle lu its uuturc. 


out 



150 Fossil Elk.^AniiquitwSf-^Crystals.-^Manuscripis, 

out of the stone, exhibited no signs of animation for the space of 
five minutes, we may fairly presume that the animal had been 
preserved in its entombed cavern in a state of torpor, until, by 
the vivifying in|lueuce of the siin, it awoke as out of sleep \ whilst 
the air, inflating the lungs, giving circulation to the blo^, and 
motion to the heart and limbs, caused the lizard to spring into 
life! Hence this illustration may, in many instances, sci vc to ex¬ 
plain the interesting phseitomciia of frogs, toads, and other ani¬ 
mals, having been found in the cavities cd' trees, or imbedded iu 
masses of stone.” 


FOSSIL KLK. 

One of the most |>erfcct and beautiful specimens that ha^ yet 
Inxm found %vas discovered a few months ago in the Isle of 
Man, ill digging a marl pit. This skeleton has been presented 
by Ilis Cirai-e tlie Duke of Athol to the museum of the Uni¬ 
versity ot Edinbuigh. 


DllUlDICAL ANTIQUITISS. 

There were lately found in the neighbourhood of Belfast two 
antique golden crescents of a large size, made of pure gold, and 
weighing about (i ounces each. It is supposed that they were 
used as bells hy the Druids in celebrating their mysteries; and the 
fine tone produced by striking the cup at the ends of the crescent 
gives some coniitenaiice to the opinion. Near the spot where 
they were found are the remains of two Druidical altais. 

STHiJCTIJRIC OF CRYSTALS. 

Recent investigations having directed the attention of ubsei vers, 
in a particular maimer, to the study of the optical eli.iraclcrs of 
ciystallized minerals, wc think it may not be without use to no¬ 
tice a circumstance in the structure of ciystals, which, il not 
known, or neglected, may lead into error. Many crystals, which, 
in a general view, appear simple, are found to be compound, 
when all their relations aie attended to; and these, when ex¬ 
amined optically, will picsent a <rympmmd in place of aswiplc 
structure. The simple stiuctiirc chuiactei i/cs the s|>ccics of iiii- 
iierals, while the compound structure often distinguishes the va¬ 
riety, or sub-species.— Edm. Phd. Journal. 


ANTIENT MANUSCRlPfS. 

Some further interesting discoveries of lost woiks have beCn 
made by M. Maio, among whicli aie several parts of the muti¬ 
lated and lost books of Polybius, of Diodorus, of Dion Cassius, 
some Iragmeiits of Aiistotle, of Ephurus, ot Timeus, of Hyperi- 
des, of Demetrius of Phalaris, &c. some parts of the unluiowii 
* wiitings 
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writingfi of Euimpius, of Menander of Byzantium, of Priscus, and 
of Peter the Piutcctoi. Among the inedited works of Polybiui 
are prologues of the lost books, and the entire conclusion of the 
39th, in which the author takes a revic of his history, and de¬ 
votes his 40th book to chronology. The fragments of Diodorus 
and of Dion are numerous and moat precious. Among thorn is 
a rapid recital of many of the wars of Rome; a narrative of the 
Civil, Punic, Social or Italic, and Macedonian wars; those of 
Epirus, Syria, Gaul, Spain, Portugal, and Persia. Parts of the 
history of the Greeks and other nations, and tliat of the siirccs- 
bors of Alexander, See. are among these. They were discovered 
in a MS. containing the harangues of the ihctorieiaii Aristides, 
from a large collection of ancient wi itiiigs, made by order of Cou- 
stantiiius Porphyrogeneteb, of whicli only a small part are known 
to be extant. The wiiting appears to be of the 11th century. 
M. Maio has also met with an unedited Latin grammarian, wlm 
cites a number of lost wi iters, and a Latin rhctoiician now un¬ 
known ; also a Gieck collection containing fragments of the lost 
woiks of Philo. He has also found writings of the Greek and 
Latin fatbeis prior to St. Jeiunic, with other valuable woiks, all 
of which he intends shoitly to jiublisli. 

IlOllIZONTORirM. 

We have recently scon a (minus jihilosojihical plaything under 
this name, uhicli is, we believe, |)ublibhcd by Mr. Iiniicks, the 
iiiatliematical-iustiuniont-maker, in the Strand. The iiivenloi's 
name is .Sliiies, and the iiiiciition itself is an ext ecdingly pleasing 
optical illusion. This is piodiiced by the pictuie of a castle, pio- 
jeeted on a horizontal plane, wbcnie its name is derived. 'I'lie 
picture is laid flat on tlie table, with the light on the left of the 
spectator. In fiont tbcic is a small perpendicular paiclinieiit 
sight, with a gioovc in it, to which the c\u is applied; mid the 
effect is, that the whole aiijjearb to be a solid building ; the walls 
of the castle, the liin of a well, &c. &c. being, in every re.speet, 
like a model, instead of a coloured lioiizontal projection. By 
leiiiovingtbe candle to the floor, that which was a biin-light be¬ 
comes a moonlight scene. The illusion is very pretty, and 'the 
thing, in its application, though not in its principles, entirely 

new to us. - 

MKriJANIC'AI. INVENTION. 

An invention has been made by a young man belonging to 
Mauelilinc—Mr. Andrew Smith, of the Water of Ayr Stone Ma¬ 
nufactory. This is an instrument for copying drawings, &c., 
called by the learned who have seen it an Apograph. It is so 
constructed, that drawings of any kind may be copied by it upon 
paper, copper, or any other subbtonce capable of receiving an 

itnprcbsioii. 
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Lectures, — Patents, 

impression, upon n scale either extended, reduced, or the same 
as the original. The Arts, we understand, furnish no instance of 
an instrument resembling this, either in its appearance or opei a- 
tion, save what is called the Pentagraph, and even from this ma* 
chine it differs materially. The beam in the former is suspended 
vertically from an universal joint, whereas the beam of the latter 
is supported on an horizontal plane. There is also a counter¬ 
poise added to the Apograph above the centre of motion, which 
relieves the hand almost entirely of the weight it would otherwise 
have to sustain when the beam is out of the vertical position.— 

Ayr Advertiser. --- 

HYDROPHOBIA. 

(Fiom a Fiench Jouinal) 

^ A series of experiments have recently been made at the Vete¬ 
rinary School in Paris, relative to the cure of hvdropliobia. 

The object in view was, to confirm the efficacy of a specific 
imported iiom Italy, which, it is expected, will not only act as 
a preservative immediately after the bite, but will also operate 
as a cui c even after the fatal symptoms have appeared. The 
result of these expeiiments is not yet ascertained. 


LKCTURES. 

St. George's Medical and Chemical School ,—The Coiiises 
will commence the first week of October. 

1. On the Practice of Physic, with the Laws of the Animal 
(Economy; by George Pearson, M. D. F. 11. S. Senior Physician 
to St. George’s Hospital, &c. 

2. On (’hemistry; by W. T. Brandc, Professor Royal Insti¬ 
tution, Sec. R. S., iic. 

On Therapeutics with Materia Medica; by George 
Pearson, M. D. F. R. S., A'c. See. 


LIST op PATENTS FOR NEW INVENTIONS. 

To Robert Dickinson, of Great Queen-street, Lincoln’s-Imi- 
ficlds, for certain improvements in the constiuctioii of vessels or 
crafts of every description, whereby such vessels or crafts may be 
rendered more durable than those heretofore constructed for the 
purpose of navigation.—Dated 14th July 1821.—6 months al¬ 
lowed to enrol specification. 

To Samuel Cooper, engineer, and William Miller, gentleman, 
both of Margate, for certain improvements on printing machines. 
—17th July,—6 months. 

To Frederick Mighells Van Heythuysen, of Chancery-lane, 
for a new method of propelling small vessels or boats throi^h water 
and light carnages over land.—23d July 1821.—6 months. 


To 
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List of Patents for New Lnvenlvjns, 

To David fiarclavy of Broacl-ttfect, London^ increhaiit^ in 
consequence of a communication made to him by a certain fo¬ 
reigner residing abroad, for a spiral lever nr rotary standard press.-— 
26th July.—6 mouths. 

To Tiiomas Barker, of Oldham, Lancaster, and John Uawliii- 
son Harris, of Winchester Placo,;8oiuhivark, hat nmniifaCturcrs, 
fur iinprovemcntK in the mclliod'nf clearing furs and wuo^s used 
in the manufacture of hats from kcm|)s and hairs.—2()th July. — 
6 months. 

To John UiehartI Barry, of the Minories, in London, for cei - 
tain improvements on and additions to wheeled carriages.—2ntii 
July.—6 ihontlis. 

To Samuel Biigshaw, of Newcastle-iindcr-Lymc, fur a method 
of foiming and maimfnctuiing vases, unis, basins, and oilici or^ 
uamental articles which have been hcretolurc iiMiiklU made of' 
stone or inuiblc, from a cciinbiiiatiuii of riinteiinls iic\ci licietu- 
furc made use of in inauulacturiug ot such ai tides.—July. 
—2 months. 

To John Mnntoti, of Dover-street, Piccadilly, giiiiiiiakoi, loi 
iinprovomeiit in the construction of locks to ull kinds of fowling 
jiicccs and fire arms.—30th July.—2 mouths. 

To Thomas Bciiiiett, jim. of l^cwdloy, Worcestershire, luiildcr, 
for certain iinpiovcmonts in steam engines or steam appaiutiis. 
—Jtli July*—Giiionths. 

To John Slater, of Birniinghain, manufacturer, fin* certain im- 
pinveiiieiits in making a kitchen range and apparatus fur cooking 
and other purposes.— ith August.—6 months. 

To William Henry Higmaii, of Bath, sadluraiid coueli harness 
maker, for certain improvements in the'construction of harness, 
which he conceives will afford great relief to horses in diuning 
carriages of various desciiptions, and be of public utility.—l-lth 
August.—2 months. 

To David Gordon, of Edinburgh, at prq^nt residing in the 
town of Stranraer, estp for certain improvements in the coiistrue- 
tion of wheeled carriages.—14th August.—G months. 

To Jean Frederick Marquis de Chabanues, for a new method 
and apparatus fur attracting and catching of fish.—1 Ith August. 
—G months. 

To John Colliiigc, of Lambeth, engineei, fur iiiiprovcnicnts on 
cast iron rollers for sugar mills by moic perinaiicutJy fixing them 
to their gudgeons.—14th August.—4 mouths. 

To John Niehol, of West End, Middlesex, master mariner, foi 
impioved capstan windlass and hawse ioiler,— 22nd August.—2 
months. 
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EppiDg, July 12,1821. 

Sir,—-T he followii^ observations made at this place on the 
14th of May, the I Ith of June, and 9th of July, were taken with 
|;reat care at the under-mentioned times. 


Baroia. 



Clouds, &e. 


June 11th 


9 29-670 
10 29662 


11 29-662 

12 29-662 



July 9th 8 29 782 
9 26-782 


11 29-782 

12 29-782 
P.M. 

1 29-782 

2 29-782 

3 [^-782 


The wind was rather brisk during the whole of the time. It 
may be seen that the Barometer was stationary during the whole 
time of the observations ol the 9th of July, and it continued so 
till near noon of the following day. Yours truly, 

To Dr, TUloch, _ Thomas Squire. 

Observations on the Barometer, by W.BAGGE,Esq., Lynn,Norf. 

Clock. Barom. Attach. Ther. Dctachi-d. 


1 . 8 mornE, 30*03 

57® 

46 

9 

30*01 

60 

46 

10 

30-05 

60 


11 

30*07 

60 


12 

30*08 

60 

65 

1 

30*10 

60 


2 

30*11 

60 

55 

3 

30*13 

60 



-O'-- - 

spring tidc^. 
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Hour. 


Register kept b\ Dr. Bi'RNEY at Gosport. 

Baioin Wind State of the Weather. 


1821. A.M. 

Iiiclip^ 

Aug 13.8h 30 10 62|65 S.W. 


3011 |68| S.W. 


10 30 12 18i69' iSi S W. 


11 3014 70 I 72 I S.W. 

12 SO 13 74 )2| S.W. 

PM 

I 3014 I 74 S.W. 


f-A turbid a{^arance of cirroiiratWf 
and laige dense eumnhttrati with 
white tops, floating beneath to the 
eastward, so that only a little of the 
sky between the sun and the eastern 

E art of the horizon could be seen, 
light airs from S.W., to wl.ich 
j point the wind has veer^ from S.K. 
^ within tht last hour. 

All extensive and lofty bed of ciVr». 
sfrattu, still of a turbid nsperl, luw 
cumuS around the horizon, and a 
gentle bieeze. 
f Lineal cirri in the light blue sky to 
the westwaid, a bed of (irrocwnultat 
in small, rouiid, bright flocks in the 
vicinity of the sun, attenuated ar~ 
rottratus with apeituresthei ein, and 
ctmuH, all in regular luccession 
downwaids—these modifications of 
clouds had a slow motion in the di- 
I rection of the wind, which was 
[_ freshening. 

The clouds nearly the same as at 10 
o'clock, but more dense—the wind 
still freshening, and liie sky of a 
deeper blue colour. 

Hoi sunshine at intervals through 
the compound clouds, which have 
^ almost oveicast the sky. A steady 
I bi eeze pi evaiis, and the baiometer 
and hygrometer slowly 1 ise and faU- 
r A completely overeast sky, followed 
' by steady rain in tljte Afternoon, and 
showers in the evening. 


N.B. Ill consequence of a communication from John Farey, 
esq. sen. the height of the barometer in the above observationa 
is not reduced to the temperature of 32*’. 


nristol, July 23. 1B2I. 

Sir,—Hasing mislaid my barometric observationa for May and 
June till too late for your last Number, I now send them together 
with those made on the 9th iiist. 

And am, sir, your obedient servant, 

Edward Jomrs. 

1621 * 
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Barometric Olservatirms. 


18J1. 

fiuiom. 

Ther 

att. 

moui. 

det. 

Wind. 

Weuthei. 

May 14 th. 








.50 

471 

W.N.W. 

Fine. 

9 

29-2."i0 

511 

49 [ 

W. 

Do. 

10 

29-2.")() 

53 

51 

W. 

Rain. 

11 

29*2.)0 

.53 i 

531 

w. 

Do. 

12 

29-247 

54i 

55 

W.N.W. 

Fine. 

June 11th. 






8 

29-7(58 

521 

50 J 

N.N.E. 

Cloudy. 

9 

29-770 

53 

.52 

Do. 

Do. 

10 

29-793 

53 

51 

Do. 

Rain. 

11 

29-805 

54 

.53 

Do. 

Do. 

12 

29-810 

53 

521 

Do. 

Do. 

June 9th. 






8 

29-.0.I3 

59 

61 

W. 

Fair. 

9 

29-951 

60 

64 

Do. 

Do. 

10 

29-9-1 .S 

601 

65 

W.N.W. 

Fine. 

11 

29-943 

(>1 

()(5 1 

W. 

Do. 

12 

29-9.‘JS 

62 

07 1 

Do. 

Do. 


Arundel, H, IHJl 

Siu,—I {ta;ain tionblu you with the followiiij^ Iiiiroinetiie ()l 
servatioiis maile at* this place on the !)th ot July and 13th i 
August. And am, sii, 

Vour oljedicnt servant, 

7o Ihti Editor, (j. Co^sT.\BF i;. 


Houi. 


Illaiuin 


Jidv 'Ith, 


S'-;«) 


Thci mo 
att. 'dot 


Aut* 


f) 30'1S0'5M5 .07 
II) .'{() IK'I mrj'oH.O 
11 .to it-;i;i>nri;.)‘)0 
80, 

5f>' 

;io ()i;i) loi o idi o 

1:10 01.0 ;id 0 ilii 0 

;io ofio (hi 0 /ii ,"1 j 

k \i 


iL' !3O-18 O:IiI.OIIj 0 0 
13lh, 8 


0 

10 

11 


'.iOOSOjOOO .00.0 


Wind. 


,;s0 ObO 163-5 ,'(y 0 iS.W'. ht .h bicoijc. 


N byW. eahfl 
N. b\ \V. ilo. 

N. mcid bicGzc. 

N W. do. 
WNW. cidiu. 
■NW. do. 
\V.8.W. mod. brcc/c. 
S.\V do. 

8.W. do 


Weathei. 


iThin (loads 
Sunshine willi clui 
Du. 
iDo. 

Dense eloiuK. 
iTIiin white cload'i 
Flying giay cloud 
Do 

('loiidy with aiin- 
l)o. [shim 


('iiunjiball, Lanusshiip, Aug. 15, 1821. 
SiR,-~>I Rcfnd you the observations made hcie, and at Man¬ 
chester, on the 6th of Jul) and the 13th of August. 

* Your obedient servant. 

To the Editou John Blackwall. 





























Batomelric OitservetUmSi V>7 


mUMPSALL. 


1H21 A M 

Bar. 

Thci 

att 

Ther. 

1 det. 

Wind. 

Wreath er. 






July yih 

21) 7fi2 

6fi" 

54"7 

W.byN.bmk. 

Cloudy. 

y 

2‘» 7f*0 

6.^1.5 

55 

W.byN. do. 

Do. 

10 

Ji* 7«;o, 

.W.) 

54 5 

W. do. 

Do. 

M 

JO 700 i 

; fi5 5 

GG 

W. do. 

Do. 

V2 

2«» 700 

lift 5 

55 5 

W. by N. do. 

Do. 

I'M. I 

21) 7d0 


57 

W ilo. 

Do. 

Aug l.illi, 

A M. 






8 

20 .WO 

r.7 

55 7 

fl. by K. light. 

Foggv, with ligbl 

•i 

2') .WO 

r>7 

.50 5 

S. by K. do. 

Cloudy. jiaiii. 

10 

20 r,^(t 

.'iH n 

5!) 

8. do. 

Do. 

11 

21) .')70 

G 

GO 

8. fi'csh. 

Do. 

12 

2') ."iOO 

(U)5 

Gl-5 

S. do. 

Cloudy, with fainl 

PM r 

j21) ."».W 

Cl 

52 5 

S. do 

('loudy [hunsbine. 


MANCHESTKIl. 


l-!_'l AM 
2uJv I)tli 

8 

H.11 

Thir. 

utt 

Thei. 

dot. 

Wind. 

j Wcathoi. 

1 

2‘) ')S0 

GO" 

GO- 

W hcsli. 

'CJoudy. 

0 

2“ O'^O 

ft.) 

G1 5 

W. do. 

do. 

I'l 

2‘) ')• 5 

GO 


\V. tla. 

do. 

11 

>."» '»l)(l 

G(i,'> 

GJ.'i 

W t]o 

lio. 

12 

O.'.O 

GO G 

<i2 'i 

\V. bii»k 

dfi. 

1' .M 1 

:::»l).>o 

CJ 

hi.5 

W. trohb. 

do. 

‘»UJi l.'Jill, 

S 

2')-S20 

(.0 

1 

g;i 

S. do. 

H:i/> . 

!» 

‘j')-8l.i 

G2 .> 

: ()4 

S. do. 

Clomly. 

10 

2‘) -50.5 

G-i 

1 b.)5 

S. do 

do. 

11 

2')'7')0 

G4 5 

' ()(i 

S dll. 

do 

12 

2'» 780 

(ih 

1 G!) 

8 do. 

i(>loiiins nfNuinbine. 

PM 1 

21) 780 

GG 5 

! Gl)-5 

S. do. 

loudy. 


Lrighton, Aug. 120, iS2! 

Dkar Srn,—I have the plca^ire to send the olntervatioiis piatie 
at tills place by my son duimg my absence on tlie l^th instant, 
ns below: 


isjl. 1 


li.UUlll 


riiPi 

att. 


'IIU'I. 

dot. 


Wind. I Denom. 


Weather. 


S' .a9-7<i0 

!) 29-7U6 

10 29707 

11 ; 2.9702 

12 ■ 297 .»(> 
1 ! 297<>1 


ail 57 S.W. 
58* HI S.W. 
GO 6.) S.S.W. 
GO* (i5i S.S.W. 
Gi* H8 S.S.W. 
02 ()7 S.S.W. 


calm. Cloudy, 
modcr, Do. 
do. Partially do. 
do. Do. 
do. I Do. 
i do. jCIoudv. 



I5S Bafometrie Observations, 

The thermometers siispeiided near the middle of the baronie- 
tiical tube were Sf** higher than the inclosed thermometer at 
eight and nine o'clock, and 21" higher at twelve and one, aver¬ 
aging 3" above the basin. 


The observations made as usual by Colonel Beaufoy, are as 
follow: 


ia2i. 

Barom. 

Ther. 

att. 

Ther. 

det. 

.Wind. 

1 Denoin. 

Weather. 

8»* 

29-523:57-:» 

56-5 

S.S.\V. 

moder. 

Cloudy. 

9 

29-523 

57-3 

59 

W. bv S. 

do. 

Do ■ 

10 

29-525 

58-7 

61-5 

S.W. 

fresh. 

Fine. 

11 

29-522, 

59* 

64 

W.S.W. 

do. 

Do. 

12 

29-520! 

59-7 

65 

W.S.W. 

do. 

Do. 

1 

29 - 517 ! 

60- 

65 

W.S.W. 

do. 

Cloudy. 


Colonel Reaufoy has calculated the height of Bushey above 
Leighton, trom the July observations, to be about 247 feet. I 
observed with pleasure the attention shown to this subject by 
Di. Burney ; 1 am however afraid the wheel barometer cannot 
be relied upon, but in the absence of a bettei instrument may be 
used with some advantage if correctly compaied with a good 
standard instrument pteviom to any removal from the situation 
it occupied at the time of observation. 

It appears to me that Gosport is too far from London to be 
used as a medium of transfer of the acio, provided full reliance 
could be placed on the barometrical calculations; but in the pre¬ 
sent state of our knowledge of the atmosphere, it would in my 
opinion be unsafe to trust to that mode of fixing the zero in 
London, even in the shortest line that could be drawn to the coast; 
and as the section of the river Thames is a most interesting ob¬ 
ject independent of our prerent inquiry, it is to be hoped that 
nothing short of actual levelling will satisfy the public in trans¬ 
ferring the zero from the coast to London. 

1 have received a letter in the name of Mr. Ralph Tredgold, 
suggesting a more extended course of observations, to which 1 
beg to state, that some an angeinents have long been in tiain to 
render the advantages of the barometrical observations more ge¬ 
neral and certain, by which any person may render available as 
many observations every day as may be convenient to himself. 

1 am, dear sir, yours very truly. 

To Dr, Tilloch, “ B. Bevan. 


MSTBORO- 
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BIFTEOROLOCICAL JOURNAL XBFT AT BOBTONy 
UNCOLN8H1RB, 

BY MR. SAMUEL VEAIL. 

[The time of observation, unleM otherwise stated, is at 1 P.M.] 


1821. 

Moon 

Thermo¬ 

meter. 

Baro¬ 

meter. 

State of tho Weather and Modification 
of the Clouds. 

July 13 

DAYS 

full 

6 S* 

89*33 

Cloudy—heavy rain A.M. 

16 

17 

67* 

89*60 

Fine 

17 

18 

68 * 

29*90 

Ditto 

18 

19 

70* 

29*90 

Ditto 

19 

SO 

76* 

89*63 

Ditto 

SO 

81 

75* 

89*33 

Ditto—rain with thunder and light¬ 

SI 

S2 

71*3 

99*98 

ning A. M. 

Ditto 

8 S 

S3 

12* 

89*10 

Ditto—stormy with rain A. M. 

S3 

S4 

68 * 

89*14 

Ditto—rain with thun. &light.P.M. 

S4 

S3 

69* 

89*30 

Ditto 

S3 

86 

36* 

89*30 

Rain 

86 

97 

63* 

29*43 

Cloudy 

97 

28 

63*3 

SO* 50 

Fine—heavy rain with thunder and 

SB 

99 

64*3 

89’38 

lightning P. M. 

Cloudy 

S9 

new 

66 * 

89*63 

Ditto 

30 

1 

71* 

89*43 

Fine—rain P.M. 

31 

8 

66 * 

89*30 

Cloudy 

Aug. 1 

3 

69* 

89*43 

Ditto-^ heavy shower P. M. with 

8 

4 

68 ’ 

99*68 

rainbow. 

Ditto 

3 

5 

70* 

89*68 

Ditto 

4 

6 

74* 

29*60 

Ditto 

3 

7 

78* 

99*30 

Fine 

6 

8 

68 * 

89*38 

Cloudy 

7 

9 

63* 

89*33 

Fine 

6 

10 

67* 

89*03 

Cloudy—heavy rain A. M. 

9 

11 

64* 

89*08 

Fine 

10 

IS 

63*5 

89* 

Stormy 

11 

13 

64* 

89*83 

Fine 

12 

14 

68 * 

89*38 

Ditto 

13 

13 

70* 

39*44 

Cloudy 

14 

16 

63*3 

89*35 

Fine <• 


MLikOllo* 
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METBOROLOOIQAL TABLE;, 

Bt Mk. CarTs of the Strand. 


Da\s of 
AlnutI). 

1821. 

i'he 

_a ^ 

Ji 

oS 

eo 

I’liiotnf 

• 

o 

o 

kS 

iter. 

-a 

u 

^ SP 

1 

Mcicht of 
ilie Barom. 
Iiiclica. 

Weather. 

July 27 

61 

70 

58 

3001 

Showery 

* 28 

59 

63 

55 

29*99 

Hiizy 

29 

.58 

67 

57 

30*08 

Fair 

30 

60 

67 

63 

29*96 

Uaiii 

31 

66 

70 

64 

30*00 

Fail 

Aug. 1 

63 

71 

63 

29*98 

(Mmuly 

n 

64 

74 

62 

30*18 

Showery 

3 

63 

71 

63 

•17 

Fail 

4 

64 

76 

66 

*14 

Fair 

3 

66 

1 77 

! 67 

*o4 

* 

fair 

6 

68 

72 

60 

29-95 

Cloutly 

Showery 

7 

62 

! 78 

‘ 62 

30*05 

8 

60 

[ 62 

61 

29*72 

Uaiii 

9 

63 

67 

55 

*38 

Cloudy 

10 

60 

65 

55 

•54 

* 

fair 

11 

60 

68 

56 

•70 

Fair 

12 

56 

67 

55 

*98 

Fair 

13 

57 ' 

70 

57 

30*01 

Fair 

14 

60 ' 

64 

55 

29*73 

Kaiii 

15 

37 

70 

61 

. ao*o6 

1 Fair 

16 

64 

73 

63 

•14 

Fair 

17 

63 

73 

65 

‘ M8 

Fair 

18 

«3 

68 

64 

•14 

Cloudy 

19 

58 

73 

63 

•25 

Fair 

20 

59 

73 

63 

•25 

Fair 

21 

60 

So 

66 

•24 

Fair 

22 

64 

74 

64 

•21 

Fair 

23 

63 

75 

*63 

•12 

Fair 

24 

63 

80 

64 

29 99 

Fair 

23 

64 

75 

65 

•98 

Fair ' 

26 

60 

72 

60 

30:06 

Fair 


N B. The Barometer’s height is taken at one o'clock. 


Obierrattons For Correspon|lciu who obsierred the 
IStfa Aug. 8 o'clock M. Barom. 30050 Thcr. attached 60"Detached SI 
. 9 — — — — OoO — — — 61 — 63 
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XXXVII. On the nmMethod proposed hy Dr.Yovj^o for cal^ 

dilating the Atmosplwrical Refraction. By James Ivory, 
M.A. F.R.S. 

In the last Number of the Quarterly Journal of Seif ncc (No. 22), 
Dr. Young has icprintcil what he calls A Foslscnpt on Aimo-^ 
spheiicat Rfiactiou, which was hist ])ubh'*hcd in the Phihiso* 
phical I'ruiisactions for 1819. The problem is a \eiy difficult one, 
and has been tieated of by geoiiietcis ol the hist rank; anu, iu 
the new point of \ievv in which it is here piesented, it is supposed 
that the principal difficulties have been evaded or oseicunie. 
No apology vrill therefore be necessary, if we endeavour to ap¬ 
preciate the improvement thus achieved in niathcnmtical science, 
by caiididlv inquiring how far the pretensions held out aie ful¬ 
filled. 

The leading idea of Dr. Young’s method is to develop the 
density of the air in a series of teims containing the powers of 
the refraction sought. By this means the problem is biought to 
the solution of an equation, or to the icvcrsion of a series. 

All the nicthods for computing the refractions that have gained 
celebrity among astionomcrs, if we except that of Laplace, aie 
e({uivalcnt to the solution of an equation of the second degree. 
This is tiiie of the lules of Biadluy, of Mayer, of himpson; 
which are sufficiently accuiatu for all altitudes within a few de¬ 
grees of the horizon, ^t is theiofoic ccitaiii that the two first 
terms only of Dr. Young’s scries, namely, those containing the 
first and second powers of the unknown quantity, will be suffi¬ 
cient for the gi cater pait of a Table of Keiractioiis. The im¬ 
provement effected by the new method must therefore consist in 
enabling the calculator to complete the Table, by carrying the 
refractions quite down to the horizon; for which purpose all the 
former methods, except that of the French astronoineis, aie found 
to be insufficient. The principal poiiit we have to inquire into 
will therefore i elate to the convcrgency of the new series for low 
altitudes, and more particulaily in the extreme case of the hori¬ 
zontal refraction. 

Two different wa}s may be supposed to have occurred to the 
author for examining the convergency of his seiics. The most 
scientific way was to ascertain the rate of the deciease of the 
terms, by detennining the general law of the coefficients. It 
may be doubted v'hcther this is practicable in the piesent case, 
more p'articularly in the mode of calculation fbllpwed bv the au¬ 
thor. Another way was to take some example about the accu¬ 
racy of which no doubt existed; and to compare the known re¬ 
sult with that obtained from the same data by the new method. 
Vol. r.S, No. 2S1. Sept. 1821. X For 
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On ike new Mel/tod for 


For tins purpose the horizontal refraction, on the supposition of 
a uniform dispersion of heat in the atmosphere, might have been 
chosen with great propriety, as a case that had already been de¬ 
termined with the greatest accuracy by the calculations of La¬ 
place and Kramp. This very instance is indeed one of Dr. 
Young’s examples; but he employs data different from what the 
foreign geometers proceed upon; and, on this account, it is dif¬ 
ficult to compare the results obtained by the different methods. 
Besides, the numerical computations in the article in the Journal 
of Science, are so inaccurate that no conclusion can be drawn 
from them in which confidence can be placed Thus, at p.357, 
the horizontal refraction on the supposition above rlluded to, is 
brought to an equation of which the solution is said to be 
r^='000121; but the real value which will bo found by actual 
substitution to satisfy the equation, is r*=*000r2o9; and hence 
7 = *011220, or 38' 34", being 44" greater than the result in 
the Journal of Science. Again, in a similar calculation, p. 359, 
the author concludes, r* =*000103, and r=34'53"; but it 
should be, r*='0001066, and r = 35' 29". 

The examples given in the Quarterly Journal leave the ques¬ 
tion of the coiivergency of the scries quite undecided. There 
can be no doubt that a few of the first terms will in every cose 
enable us to compute the greater part of the quantity sought; 
but the author has done nothing to dctenniiic the precise degree 
of exactness that will be attained, when only a certain number 
of the first terms of the series are taken in, and the rest rejected. 
We shall succeed better In this inquiry if we do not confine our¬ 
selves strictly to the mode of calculation imagined by the ai^thor. 
It will conduce greatly to render the theory more accessible, if, 
by a preliminary investigation, we separate those conditions of 
the problem that are indispensable from such as arc accessary 
duly, and by this means reduce the necessary equations to the 
least number possible. 

Now the fundamental equations of the problem are these two, 
given § 2, p. 353, viz. 


Ill the fiist of these equations u is the perpendicular falling 
from the earth's centre upon the direction of a ray of light, or 
upon the tangent of the trajectory which the ray describes; S, 
a constant quantity; p, a small fraction expressing the refractive 
force of the air when the density is unit; and z, the proportional 
den^ty of the air at the point of the cuive from which the tan¬ 
gent is diuwii, the density at the sin face of the earth being unit. 

Let 



calculating the atmospherical Refractim, 


Uili 


Let a denote the radius of the earth, and A the apparent alti¬ 
tude of the stut : it is obvious that, when the trajectory meets 
the eaith's suiface, tt = acosA; wherefore, because x=l, we 


S 

have, a cos A = —^—: whence S = <# jos A x (1 -h p). Now, 

f >.1/ 

this lahic of s being substituted, thegeiieial ecpiation will become 


u = a cos A X 


* + « 


- = a cos A X 


l±r 


1 /<(i—) ■ 


(» 


J 


1 + pz 

and from this wc readily deduce, 

(I I us A 

«= 

to ss 1 — 2 , 

If the liglit, instead of coming fiom the star to the spectator, he 
conceived to proceed in an opposite eoiiise from the spectatoi to 
tlic star, & will increase from a cos A to its ultimate value, while 
to iiicicascs fiom kciu to unit. 

In the second of the fundamental expiations, viz. di == • 

r stands for the angular rofi action, and v denotes the part of the 
tangent between the curve and the perpendicular ft. Hence, if 
X be put for the height above the eaith’s suilacc of the point in 
the curve liom which the tangent is drawn, it is obvious that 


u= K-j wncrefore, dr = -- r— 


l)' — 

now substitute the value of u bcfoie found, ivc shall get 


If wc 


dr—^ 


or, which is the same thing, 

, L'US \ 

= T-T- X 
1 — 




\/ (I—cos*A 

As the Icfiactive foicc of the air ceases to he sen*«ihlc at a 
height which bears a very small proportion to the earth’s semi- 

diameter, — will be a very small fraction even at the utmost li¬ 
mits of the atmosphere ; wherefore, because /3 is also very small 
we may suppose (I + V — /3»)*= 1 + 2 ^ — 2/3w j tlius, 

, ^ cm A 

dr S= 4-- — X 


1-/3m 


N/sin*A + 2 —-2^« 
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Again, the factor is always beLwcen the limits 1 and 
wherefore, if we put 


tZr = j3 cos A X 


df 



9 


we may consider r as the exact reft action; for the true value oi 


the icfractioii will be between the limits r and quantities 

uliicli arc so near one another that the difTcrciicc will in no case 
amount to half a second. 

The diffciential oxpiession of the refraction nnu' contains only 
two variable quantities; namely, the height above the eaith’s 
suifacc, and the decieasc of the density of the air in a'-cciuliiu; 
to that height. These two quantities aic not entiicly indepen¬ 
dent of one unothei. 'I'hey are connected by a condition which 
dopendb on the pressuie, and which we must now inve^tignte. 
Let ^ denote the piesMiiu of the atniosphcie at the height .r, 
jneasuied by a haiometci; ami f, the like jiressuie at the eaith's 
sill face. Dr. Young supposes the piessiiie at the earth’s suiface 
to be unit, and uses y to denote the rclathe piessuie at any al¬ 


titude, equivalent to 



when tlic svnibols are taken in the sense 


lieic defined. If wc suppose t to become y will become 

y—dy\ and the small coliimii of nierciiiy dy will be equivalent 
in weight to the mass of aii dx x z. Accoiding to Laplace the 
clastic force of aii at the tem|)eiatine of melting ice, w’hatc\er 
be the fleii»it>, is incasuicd liy the weight of a homogc.ieous co¬ 
lumn equal ill altitude to 71)71 mcties, or 4«’>()()‘25 fathoms. 
At any other temperature t luekoncd on the cciitigiade scale; 

and, allowing that air expands for evciy centesimal degiee 

of rise of temperatuic; the length of the homogcnenns column 
that nicasnics the elastic force will be 43f!0'25 x (l+‘004/) 
i.Uhonis. , Now, t denoting the tcmperatuic at the eaith’s siii- 
fdcc, if wc put /=4oG0'2.) x (L+'OOl t), il is obvious that the 
column of mercury f will be equal in weight to the column of 
air I ; for each incasuics the clastic foicc. Wlicicfoic wc shall 
base this piopoitiun, 

y' :dy : : I X I dx x z; 


whence, d. x z, Fiiiallr, let S = and i = 

—; then — = i S; and, bv substitution, wc shall get these two 

ff tt * 

equations which contain ail the conditions of the pioblcm, viz. 


y 



calvulaiing the atmospherical Refraction. Iff5 

> ( 2 ) 

Ill these equations i has the same value with — in Dr. Young’s 
Postscript. 

Every possible hypothesis i dating to the density of the aU 
mosplicre; or, which is the same thing, every relation that can 
^ubsi!!•t between S and w, must be such, that the integral 
/-rff (1 — eo), taken between the limits w =0 and ou = 1, must 
itself extend from 1 to zeio. This condition being fiillilled, the 
second formula will determine the lehactions in that constitu¬ 
tion of the atinospheie. 

At'cording to the method of Dr. Young, we must suppose 


y =y - 

rfr=|3cosA x — - 7 =!* 

.v/f4iu«A + a 


w = lir + Cr* + Dr* + + &c. 

Now, if we wiitc A for n/S in * a 2 ^ — 2|3i», ue shall get 
fioin the last equations, -*! —= bv which the cocfiiciPiit 

B will be determined, vi/. B = , because r, s, eo arc all 

evanescent together. Again, take the fluxions of the equation 

'/w S . titlai 1 t . tis Ju 

I ■ = -r “a”J "T-r= > -v X , i ,- p : x r~ x 

Ir /3 1 'os A ' 'ill’ fjto' \ c uw > dr 


\ ; 1)01-"“- X 4-= T? "hercforc, 

s’ Ur S fi to. A' ' 


d dm 


ill ‘ P iOs • A ^ ( 
i 


\ - v”- - 



( 3 ) 


As wc must suppose an equation between S and co from which 
the value of 4-- will be found, the last formula will determine C. 

4# * 

the second coeflieient of the series. If we take the fluxions 


again, we shall get, 


r/3« 

tlr^ 


P* CO. 'A 


d if f} du , ... 

^ -a~ ^ j,-! 


the thiid cocflicicnt D will be dctoimined. And by continuing 
the like opeiatioiis ail the coefficients of the sciicc ni.i_\ be found. 
Wc may also piocecd in another way that uill hilng the deter¬ 
mination of the scries more immediate!) uiirlei the ordinal y lulcs 
of analysis. For having an equation between S and m, we mav 

s * 

thence find a value of S, and likewise one of in tcims of 
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u; by which means the foregoing equation (3) will be coiivcitcd 
into one containing only two variable quantities. 

In the ease of the horizontal refraction we have sin A = 0, 
cos A = 1; and, the series for to containing only the even powers 
of Ty it will be dctcrinincd by the single equation, 

l/f/w _ / J rfS ^ 

'.I. * “ • <7/7 ^ J • 

The calculation will be icndcrcd tnoie simple by putting r^g X 

jS * 

- : - - 3 for then, 

V » 



and we have now to determine the scries, 

eo = C g* + E g'' + &c- 

Tn oidc) to bring the question of the convcrgency to a deci¬ 
sion, the best way will be to examine the case of the horizontal 
reft action in a pailicuUir h\pothcsi*i; for instance, in that of a 
unilorin tcinpciatuie picvailing in the atmosphcic. In this hy¬ 
pothesis, the densities aie piopoitionul to the piessuicsj that is 

z — CO. Wherefore the fust oi the equations (2) will 
become (1 —w) =f-^ds{l —w); whence , The 

equation (1) will theicfoie beconie, 

=-X ” (1— A) + eo + CO* -{- &c. 

The coeiricicnts of the seiics foi co will be detei mined by sub¬ 
stitution, wHs usual, viz. 



E = 


i-x 

aTa* 


G 


1—X 

‘ 777:10 


&c. 



2 

9 


Without cairyingthe calculation further, w#inay observe that 
the sciics will contain tlie pait. 





which, as g’ is about 2, will convcige vciy slowly. We may 
thorcfoic conclude with ceitaiiity, that the method of calculation 
pioposcd by Di. Young, is dcliciciit in coiivcigcncy,that is, a few 

of 
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of the first terms of the series, or even a considerable number 
of them, are not suflicient for computing the refractions with the 
requisite exactness. It appears therefore that no great improve¬ 
ment of the theory of refraction is to be expected from the new 
way of considering the subject. 

For greater illustration w’c may apply the foregoing method to 
the actual calculation of the hoii/ontnl lefrdction, taking the 
data as they are given in the Mecanique Celeste; that is, the 
mean pressure of the atmosphere being ()'7fi metres, and the 
temperature at the earth’s surface, that of niolling ice. Then, 

/3 = •000293S76 
t -00125254 


X 


i = -234025 

I 

C = -0-382625 
E = -O'OS 18900 


G = •0-0059410 

See. 

and vve have this equation for finding viz. 

1 = -382625 f + -0318900 g* + -0059140 g^; 
the solution of which is g-= 2-10117; and g>= l-449t>4. Hence 


r = — X g ==-0120305, or -IT 22''; which is SS" too much, 
V ' 


the true quantity being 2394'-0 accoiding to the calculation of 
Lj[)]uce. This gieat cxccvs aiises fioni the terms of the ^cries 
thai aio Ictt out; and, although the erior wniild he lessened, }et, 
on account of the slow coiireigcnei, it would by no nicaiis l>e 
quite ciirrccted hy taking in tuu or tin re more terms. There 
cun he no diiiiht that the calculations, §w\ii. pp, 357 and 359, 
likewise bung out results consideiahh above the truth. 

The ohsenatioijs that base been iiuido ielate only to Dr. 
Young’s 'riieoiy, and do not bcai at all upon the Table of lie- 
fi actions piibli-^hcd in the Nautical Almanac 1822. lii the e\- 
)ilnnation aiinexeil to the Table, we arc told indeed that it is coii- 
.stiuetcd upon piiiiciplcs explained by Dr. Young in the IMiiloso- 
phieal I'lciiisactiuns; hut the truth ia, *hat the foiniiila and the 
Table ha\e very llltlc reference to any tlionictical principles, and 
must both ho considered as eiitiicly crnpincnl. The real autho- 
lityof the Table, or the ground on which its c-tiinalion with 
astionomers must rest, is the manner in which the cocfTieicnts 
have been dctcriniiierl; and upon this point we have \cr} little 
batisfactoi} niforiiiation. 

W’c iiiiiy Mippose that the author of the Table cmplo)cil two 
uu\s ior finding tlie nuincial cnciriLieiits o( hr- loiniuU. Ho 
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may have adjusted them to represent some good Table of Re¬ 
fractions, as that of the French astronomers: he may have em- 
pIo)ed for the same purpose a great number of accurate observa¬ 
tions; he may have had recoiiise to both these methods. 

Tile Table in the Nautical Almanac is easily coiiipurcd with 
that in the Connaissartce des Terns. Both suppose the same meau 
temperature, 50° of Fahrenheit, and 10° of the centigrade scale. 
Ill the English Table the mean pressure of the atmosphere is 
faken at <10 inches; in the Ficncii Table, at 0'7G metres, oi 
20*02 inches. The numbers in the two tables will therefore be 
brought to the same circumstances, if those in the French Table 

8 I 

be increased by the — - - or part. When this ’s done the 

• •fX *0 ^ * 

tables will stand as below : 


Altil iides. 


Com (hh Ternt. 


Nsut. Ain 

0° .. 

• • 

3;j'5r 

m ■ 

• • 

;{;r5i" 

0* .. 

• • 

28 37 

m m 

• • 

28 37 

r .. 

m m 

24 2.11 

• • 

• • 

24 25 

u .. 

m • 

21 5 

• • 

■ • 

21 7 

2 

• • 

18 2.i 

• m 

• • 

18 29 

O j 

* • • 

« • 

1(> l(i 

m m 

• 9 

IG 21 

.r .. 

• ■ 

14 31 

• • 

■ • 

14 35 

3{ .. 

■ ■ 

13 3 

• » 

• • 

13 7 

4 

• • 

11 50 

• • 

• • 

11 52 

4^ .. 

• • 

10 10 

• • 

• • 

10 50 

5‘ .. 

• ■ 

9 50 

• • 

• m 

9 58 


In the remaining parts the two tables agree perfectly with one 
another. It appeals dicrcfoic that the French Table isvciy ac¬ 
curately repicsented by Dr. Young's foiniiil.i, the gicatcst dif- 
lerencc being no more than A" or b" at low altitudes between 
I and 4 degrees. And in like manner, there can be no doiibtt 
a similar formula may be so adjusted as to represent with crpial 
e vactness the 4'able of Biadlcy, or any other Table of Refrac¬ 
tions. 

It would be extremely important to be infoimed, whether a 
gieat number of good and original astronomical observations has 
been employed in constructing the English Table, and what those 
observations aic. If this has actually been th^^c; jflhe Eng¬ 
lish Table has a real and solid foundation VRefew from the 
Table in the Connaismnee des Terns; it must be allowed that no 
greater or more honourable testimony can be given in favour of 
f he accuracy of the labours of the French astronomers. 


!:‘cpt. 4, 


J. Ivory. 
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XXXVIII, On the atrijhrm Compounds of Charcoal and tJydrO'^ 
gen; with an Account of some adfUtional Experiments on tha 
Gases from Oil and from Coal, By Wmi Henry, M,D, 
F.R.S, 

[Concluded from p. 93 *] 

Experiminls on the Gas fom Oil, 

Xn obtaining this gas at diflvrent times, I used the same kind of 
whale oil, which had been heated a little below its boiling point 
during two hours, in order to deprive it of water. The oP was 
admitted by diops into an ignited iron tube filled with fragments 
of broken crucibles, and no difTerence, that 1 am aware of, ex¬ 
isted ill the ciicumstances under which the decomposition was 
effected, except that the degree of heat was purjioseiy lowered 
in the latter processes, till tiiat temperature nas attoined, which 
W'as barely adecpiate to the production of gas. The oil gas pio- 
cured from London, t obtained through the kindness of Mr. Ri- 
chaid Phillips. It had been picpared from ohI oil, at the manu- 
factoiy of Messrs. John and Philip Taylor, and having been con¬ 
veyed to Manchester in bottles accuiately stoppeied and tied over 
with a double fold of bladder, it was found not to have <^cquired 
anv admixtuie with atinospheiiq air. The results aie contained 
in the following table, in which the expression entire gas is ap¬ 
plied to the gas precisely as it came over, except that the car¬ 
bonic acid had been removed by liquid potash, applied in the 
smallest quantity and with the least agitation that were adequate 
to the effect. 


Taele 1. containing the Results rf Ibperiments 07i the Gas 

obtained from ll hale Oil, 


Kntiie Cias. 



Kcsidiu' 

' left by 

chluiiite. 



1(H) vu!» 


100 

Vdls. 


lOUvola. 






Sp. Gr.' 

lose by 
chlonnc 

tsike 

oxyg 

jriVC 
ruib Ji: 

Sp Gr. 

take 

oxyjj 

five 
I'lirb Ilf. 

4tU 

G 

116 

61 

•4107 

94 

46 

59 

19 

178 

100 

•4100 

108 

58 

Vi.. 

22-rj 

220 

i;jo 

•6160 

145 

85 

•90G 

38 

2G0 

158 

•6060 

1 

152 

.91 


From the foregoing table it appears, that the gas obtained at 
different times fiom oil of the same quality, is fsr from being of 
uniform composition, and that great differences, as to its specific 
Vol«58. No. 281. iScpf. 1821. Y gravity 
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gravity and chemical properties, are occasioned by the tempera¬ 
ture at which it is produced. So far as my experiencssgoes, no 
temperature short of ignition is sufficient for the decomposition 
of oil into permanent combustible gases; but the lower tne heat 
that is employed, provided it be adequate to the effect, the hea¬ 
vier and more combustible is the gas, and the better suited to 
artificial illumination. 

From the expeiiments which I published in 1805, and which 
were made on a single specimen of oil gas, 1 was led to consider 
it as constituted of one volume of olefiant gas with seven volumes 
of mixed gases, of which the greatest part was carburetted 
hydrogen. Mr. Dalton has since favoured me with a specimen 
of oil gas prepared by himself, which contained in 100 parts, 40 
of a gas condensable by chlorine; and it appears from the table 
that oil gas, manufactured on the large scale, may contain in 
100 parts, 38 parts of a gas similarly characterized*. U is not 
improbable indeed, that, by a temperature carefully regulated, the 
whole of the aeriform fluids may be obtained from oil, of such 
quality as to be entirely condensable by chlorine; and from the 
great superiority of the light which such a gas would afford, and 
the reduction that might be effected in the capacity of the gaso¬ 
meters, the discovery of a mode of producing it in this state would 
be an important practical improvement. 

The inferences respecting the nature of the gas from oil, I re¬ 
serve till after the account of the experiments on coal gas, as the 
same remarks, with some slight modifications, will apply to both 
cases. 

Experiments on the Gas from Coal, 

The numerous experiments and observations on the gas from 
coal, which I have already published, appear to me to preclude 
the necessity of going much into the subject on this occasion. 
What I have lately had in view, has been to render the analysis 
of this gas more complete, by a careful examination of that por¬ 
tion of it which remains after the action of chlorine. The gas, 
submitted to these recent experiments, was prepared from Wigan 
caniiel, at the manufactory of Messrs. Philips and Lee. It was 
collected from an opening in a pipe between the retort and the 
tar-pit, generally about an hour after the ^minencement of 
the distillation, except in the instance of th^^as No. 4, which 
was taken fiire hours, and No. 5, which was taken ten hours, 

* Since this paper was written, I have received from Mr. Phillip a se¬ 
cond specimen of oil gas prepared by Messrs. Taylor. It contains in eveiy 
100 volumes, 42 or 43 parts of gas condensable by chlorine; but in othei 
inspects very nearly agrees (making allowance for the greater proportion 
jof that ingredient) wi£ the gas described ia the text. 

from 



^ Charcoal and Hj/drogen. 171 

from that period. Before using it, the carbonic acid and bnl- 
phuret^ hydrogen, which were always present in the early pro¬ 
ducts, ^re separated by careful ablution with liquid potash. As 
the gas No. 5 was not at all diminished by chlorine, it was ob¬ 
viously unnecessary to examine it in any but its entire state. 

Tablb II. Cmtaming the Results Experiments on the Gas 

obtainedfrom Coal, 


Entire Oas. 

Gas left by Chlorine. 

m 







Sp. Gr. 

take 

give 

Loss by 
chlorine. 

Sp. Gr. 

r 

take 

pve ’ 



oxyg. 

car.ac. 



oxyg. 

car. ac 

1 

•650 

217 

128 

MM 

•575 

178 

92 


*620 

l!)4 


mm 

•527 

160 

82 


•630 

196 

108 

19 

•5,35 

148 

S0{ 


•500 

166 

93 

■9 

•450 


75 

r 

345 

78 

30 

0 





Inferences respecting the Qmpontimi of that Part (f the Gases 
from Coal and from Oil, which is not condensable by the Ac* 
twn of Chlorine, 

The analytical experiments, wliich I have described on the 
action of chlorine on artificial mixtures of olefiant with hydrogen 
and carburetted hydrogen gases, afford no room for doubt that 
by that agent the quantity of olefiant gas in any mixture of these 
gases may be accurately determined. We are not, however, ac¬ 
quainted with any chemical agent, either liquid or auriform, 
which, from a mixture of hydre^en, carburetted hydrogen, and 
carbonic oxide, is capable of separating one of those gases, leav¬ 
ing the others in their original state and quantity*. The only 
method at present known of determining the composition of such 
a mixture is by firing it with oxygen gas, and from the phanio- 
mena and results of the process, deducing the proportion of its 
ingredients. In drawing conclusions of this kind, it is necessary 
to have distinctly in view the properties of those gases in their 
separate state^ The following Table contains an abstract of 
their leading treaters, which will be found very useful in sucli 
investigations. Though not strictly necessary, 1 have included 
olefiant gas, in order to render the 'table more complete. 

* 1 have not found that chlorine can be employed wilh any snceess in 
analysing such mixtures; for when placed in contact with two or more of 
those gases, and exposed to light, it does not act upon one eidnrivcly, but 
upon all that compose the nuxture. 

Y 2 Tabjjk 
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Tablk hi. exhibiting the Characteristic Properties different 

combustible Gases. « 


Names of Gases. 

SSp Gr. 
Air 
1000 . 

Olefiant gas 
Carburetted hydrogen 
Ilydiogen gas 
Carbonic oxide 

•970 

•556 

•069 

•972 



As an illustration of the method of investigating the propor¬ 
tions of mixtures of the three last gases, we may take the instance 
of a mixed gas, free fioin olciiant gas, of specific gravity *534, 
(>f which 100 volumes consume 110 of oxygen, and afford 70 of 
caibonic acid, the diminution of the whole 210 after firing being 
140 volumes. Now it must be obvipus from inspection of the 
Table, that the 70 parts of carbonic acid cannot all have resulted 
fiom the combustion of carburetted hydrogen, since, for the sa¬ 
turation of 70 measuies of that gas, 140 of ox)gen would have 
been re(|iiired, whereas only 110 have been expended. We may 
iheiefoie safely infer the pic'icncc of carbonic oxide, a gas which, 
by combustion, giics its own volume of carbonic acid, with the 
expenditm c of only half its volume of oxygen. The s|)ccific gra- 
\ity of the ••]iccimcn being lower than that of caiburetted hsdro- 
gen, iiiflic.itcs also an admixture of simple h\drogen gas; and of 
this the I'lopoition must necessarily be considerable, to coun¬ 
tervail the v\ eight of the heavy carbonic oxide. The following 
propoitioiis of the th'ce gases will be found to coincide with the 
propel tics of the mixtuic. 


Consume Ox. Give Curb. Ac. Dimin. by filing 
40 vols. of carb. hydrogen 60 40 80 

30-carb. oxide 15 30 15 

30 -hydiogcn gas 15 0 4.5 

lOfT ' no" "to" ho 


No reliance, however, can bo placed on the accuracy of such 
estimates, unless the specific gravity of the specimen agrees with 
that of the hypothetical mixture, as deduced from the proportion 
of its ingredients. But when this coinci^encQ,(takes place, wc 
have all the evidence, which the subject at present admits, of 
the nature of the mixture; and ns this agreement between ex¬ 
periment and calculation was found to take place very nearly, in 
all tiie instances comprehended in the two following Tables, we 
may consider the numbers composing them, as esmiessing, wifh 
suflicient exactness, the relative proportion of different gases in 
{:hc fcsiduct of oil and coal gfi9 left by the action of chlorine. 

Tablb 
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Table IV, showing the Composition o/XQO Volumes of the Gas 
remaining after the Action of Chlorme on Oil Gas, 


Exp. 



Carb.Oxide. 

Hydr. Gcu. 

Total. 

1 

7 

30 

15 

48 

100 

2 

5 

40 

15 

40 

100 


5 

65 

20 

10 

100 

4 

5 

75 

15 

5 

100 


Taiilb V. showing the Composition of 100 Volumes of the Gas 
remaining after the Action of Chlorine on Coal Gas, 


Evji. 

Azote. 

. 

Cnr. llydr. 

Carb.Oxide. 

11} di Gas. 

Total. 


1-5 

04-:>, 

4 

0 

100 


6 

82 

. ‘> 

10 

100 


2 

66 

11 

18 

100 


5 

(lO 

12 

23 

KM) 

1 ^ 

10 

20 

10 

60 

100 


Itnpjjcais fioin the two foregoiii,!^ Tables, tliiit the portion of 
'>il giis iiii<i ro.ii which is not fuiidcnsable by chlorine, is in 
f‘\ciy ca^i' a iinsed gas, consisting in most instniu'esofcaihurcttcd 
riidiogcn, carbonic o\ide, and hydiogen, with a little uKotc, part 
Ilf which may he traced to the iinpiinty of the chloiine. In the 
best spll^citneris of nil gas, the caibonic o\iric i-> in gieatcr pro¬ 
portion than in the best kinds of gas fioiii coal, and tlie carbii- 
retted hydiogen is most aliuiKlniit in the latter gas. This, how¬ 
ever, is iiioie than coinpensated, so far ns their ilhiiuinatiiig power 
is coneeincd, liv the gicater lichness of the aeiiform products of 
oil in that dciisei species of gas which is separable by chlorine. 
The piopoitiun of hydiogen, both in oil gas and coal gas, appears 
to increase as they nie formed at a higher temperature, and is 
always greatest in the latter pnitioiis of the gas from coal. But 
no instance has ever occuirctl to me of a gas obtained from oil 
or from coal, which, after the action of chlorine upon it, with the 
exclusion of light, presented a residuiiin at all approaching to 
simple hydiogen gas; nor do I believe that such a gas can be 
generated under any circumstances of temperature, by which the 
decomposition of coal or of oil is capable of being effected. 

Inferences respecting the Composition of that Part ofltuGasfrom 
Coal and Oil, which is condensed by contact with Chlorine,' 

When a given volume of a mixture of olefiant and carburetted 

indiogcii 
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hydrogen gases is fired with oxygen, and an equal volume of the 
same mixture is first deprived of olefiant gas by the action of 
chlorine, and then fired with oxygen, it must necessarily happen 
that the excess of oxygen spent in the first combustion, alx>ve 
that consumed in the second, will be three times the volume of 
the olefiant gas, and that the excess of carbonic acid formed in 
the first experiment above that generated in the second, will be 
double the volume of the olefiant gas. A remarkable anf>maly, 
however, was during the last summer observed by Mr. Dalton 
ill the results of the combustion of a quantity of gas, which he 
had himself prepared from oil. One volume was found to con¬ 
sume three volumes of oxygen, and to yield little short of two 
volumes of carbonic acid, in chose respects agreeing nearly with 
olefiant gas; but when mingled with more than the requisite pro¬ 
portion of chlorine, it was not, as olefiant gas would have been, 
entirely condensed, but suffered a diminution of only four-tcutlis 
of its bulk, the remaining six-tent|is, after being freed from the 
redundant chlorine, agreeing in its properties with carburcUed 
hydrogen. For example, 10 volumes of this gas (containing four 
of gas condensable by chlorine and six of carburetted hydrogen) 
consumed 30 volumes of oxygen, and gave IS carbonic acid. 
But of the oxygen, 12 volumes are due to the six of carburetted 
hydrogen, leaving 18 volumes for the combustion of the four 
volumes of gas condensable by chlorine, which is in the propor¬ 
tion of 41 to 1. Of the 18 volumes of carbonic acid, also, six 
may be traced to the combustion of the carburetted hydrogen, 
leaving 12 volumes as the product of four of the condensable gas, 
or in the proportion of 3 to 1. The portion of gas condensed 
by the action of chloiine presents, therefore, decided differences 
from olefiant gas, in requiring not three only, but 4| volumes of 
oxygen for combustion, and in affording 3 instead of 2 volumes 
of carbonic acid. Nearly the same lelation of the oxygen con¬ 
sumed, and carbonic acid produced, to that part of the gases 
from coal and oil which is condensable by chloiine, existed also 
not only in other experiments of Mr. Dalton, but in all those 
which I have myself made. The proportions I have found to 
vary in different oases from 4^ to 5 volumes of oxygen, and from 
2| to 3 volumes of carbonic acid for each volume of the con¬ 
densable gas. 

On comparing also the specifi>* grxvity of the gases fiom coal 
and oil, as ascertained by experiment, with that which ought to 
result from mixtures of the residue left by chlorine, with such a 
proportion of olefiant gas as is deducible from analysis, I Imve in¬ 
variably found, that (he real specific gravity has considciahly ex¬ 
ceeded the estimated. For instance, the Loudon oil gas whs 
composed of 38 volumes of a gas condensable by cbloriuc, and 
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62 vohimes of mixed goses not characterized by that property^ 
and having the specific gravity *606. But 62 volumes of gas of 
specific gravity *606, mixed with 38 volumes of olefiant gas of 
specific gravity *970, should give a mixture of the specific grarity 
*754, instead of *906, which was the actual specific gravity oif 
the entire oil gas. It will be found on calculation that the 38 
volumes of gas, in order to make up the real specific gravity of 
the oil gas, must have had the specific gravity of 1*4 very nearly. 
This is the highest number that is deducibie from my experi- 
ments for the specific gravity of that portion of oil gas, or coal 
gas, which is condensed by the action of chlorine. In other in^ 
stances, it varied from that number down to 1*2, but in every 
case its weight surpassed that of common air. 

It is evident from these facts, that the aeriform ingredient of 
oil gas and coal gas, which is reducible to a liquid form by chlo¬ 
rine, is not identical with the olefiant gas obtained by the action 
of sulphuric acid on alooltcds but considerably exceeds that gas 
in specific gravity and combustibility. Two views may be taken 
of its nature; for it may cither be a gas sui genet it, hitherto un¬ 
known, and constituted of hydrogen and charcoal in different pro¬ 
portions from those composing any known compound of those 
elements;—or it may be merely the vapour of a highly volatile 
oil, mingled in various proportions with olefiant gas, carburetted 
hydrogen, and the other combustible gases. Of these two opi¬ 
nions, Mr. Dalton is inclined to the first, considering it as sup¬ 
ported by the filet that oil gas, or coal gas, may be passed through 
water without being deprived of the ingredient in question; and 
that this anomalous elastic fluid is absorbed by agitation with 
water, and again expelled by heat or other gases, unchanged ns 
to its chemical properties, as we have both satisfied ourselves by 
repeated experiments. On the other hand, 1 have found that 
hydrogen gas, by remaining several days in narrow tubes in con¬ 
tact with fluid naphtha, acquires the property of being affected 
by chlorine precisely as if it were mixed Mrith a small proportion 
of olefiant gas; and 1 am informed by Dr. Hope, that oil gas, when 
forcibly compressed in Gordon’s portable gas lamp, deposits a 
portion of a highly volatile essential oil. The smell also of the 
liquid whicli is condensed on the inner surface of a glass receiver 
In which oil gas or coal gas has been mixed with chlorine, de¬ 
notes the presence of chloric ether, evidently however mingle 
with the odour of some other fluid, which seems to me to bear 
most resemblance to that of spirit of turpentine. This part of 
the subject is well worthy of further investigation; but having 
devoted to the inquiry all the leisure which 1 pm now able to 
command; I must remain satisfied at piesent with such conclu- 

8)01iS 
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Bioiis as arc safely dediicible from the foregoing investigation* 
These may be briefly recapitulated as follows: 

1. That carburet led hydrogen gas must still be considered as 
a distinct species, reipiiniig for the perfect combustion of each 
volume two volumes of oxygen, and affording one volume of car¬ 
bonic acid; and thin if olenant gas be considered as constituted 
of one atom of charcoal united with one atom of hydrogen, car- 
buretted hydrogen must consist of one atom of charcoal in com¬ 
bination with two atoms of hydrogen. 

2. That there is a marked distinction between the action of 
cliloriiie on olehaut gas, (which, in certain proportions, is en¬ 
tirely independent of the presence of liglit, and is attended with 
the speedy condensation of the two gases into chloric ''ther^) and 
its relation to h}diogen, caibuictted hydiogen, and carbonic 
oxide gases, on all which it isf inefficient, piovided light be pci- 
fcctly excluded from the mixture. 

•1. That since^.-hloiine, under these ciicumstances, condenses 
olefiant gas without aeting mi the other thiee gases, it may be 
employed in the correct separation of the former hoin one oi 
more of the three latter. 

4. That the gases evolved liy heat fioni coal and fiom oil. 
though extremely iinccitain as to the proportions of their iiigrc* 
dients, consist essentially of caibuietted hydiogen, witli vaiiabli 
proportions of hydrogen and caihuinc oxide; and that they owe. 
moreover, much of their illuiinnating power to an elastic fluii', 
which resembles olefiant gas in the propelty of being speedily 
condensed by chloiiiic. 

5. That the portion of oil gas and coal gas, which chlorine 
thus converts into a liquid fuiiii, does not pieciscly ngice with 
olefiant gas ill its other piopcities; hut requites, for the com¬ 
bustion of each volume, nearly two volumes of oxygen moie thiiii 
are sufficient for saturating one vbliime of olefiant gas, afftl af- 
tords one additional volume of eaiiioiiic acid. It is probably, 
therefore, either a infktuic of olefiant gas with a licavier and 
more combustible gas or vapour, or a new gas sui geiieiiSf con¬ 
sisting of hydrogen and chat coal in proportions that remain t(« 
be determined. 

Mancheater, Jan. 1821. 


\XXIX> 0« Afr. Carnot’s wex System^ Defence of Places 
by what he calls Vertical Firing. 

■ 

Some years past, Mr. Carnot, a celebrated French n^gthemati- 
ciaii and military engineer, published a work on a new mode of 
defence of forts against an enemy besieging the place when he 
has got possession of the ditch, where the guns of the fort can¬ 
not 
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not be pointed so as to toucli him, on account of his closeness 
to the rampart. In order therefore to annoy the enemy in that 
position, Mr. Carnot invented a new system of attacking him 
there by what he calls Vertical Firing, which has obtained great 
applause by engineers on the continent of Europe. This method 
IS described as a mode of discharging a multitude of small balls 
from cannon pointed upwards, nearly in the vertical direction, 
so that the halKs, after ascending to Ihcir utmost height,,may 
fail down again like a shower of hail, on the heads and shoulders 
of the men in the ditch. It seems that those engineers imagineil 
that these sliowcis of balls, in their descent, would fall to the 
ground with a velocity or force ccjual to that with which they 
were'discharged fiom the cannon, and that as the hitter is ca¬ 
pable of dcstio)ing men, the former must likewise have the same 
effect. 

Rut this it appeals is :> very vain and fallacious opinion, as, 
owing to the ciioiinuns rosistaiice of tlic^air to bodies moving 
with grout velocity, being indeed even iiioic than in proportion 
to the s([uarc of the velocity, the utmost i^Iocity of the descend¬ 
ing halls is coinpai.itively vciy small and haimless. This cir- 
cumstanee is fnlh dcnioiistiated in Di. Hutton’s aitillcry experi- 
ineiits, us uell as many otheis, in tlic 2d and 3d volumes of his 
Tiaets, where rules arc delivered to assign the utmost velocity 
that can he iicipiiied hy bodies, of aii) size and weight, falling 
tliroiigli the air fioin any height whatever, and therefore called 
the Tenntnal Vtloiily. In particular, hy consulting the table of 
such velocities, in page 2d 7 of the 3d volume above nicntioiied, 
it will apjiear tli it such halls cannot ucipiiie a velocity, by de¬ 
scending, of so much as 200 feet per second of time, even if they 
wcic discliaigcd upwaids with ten times as much. 

T||^s gi anil, this fatal mistake of the continental engineers, 
having been ohsciied hy bir Ilowuid Douglas, Bart, one of the 
many able engineers educated by Dr. Hutton, at the Royal Mi¬ 
litary Academy at Woolwich, lately Inspector General of the Royal 
Militaiy College, and now Inspector of the lion. East India 
Compniiy'sr Milicniy Instiliitioii at Addiscomhe near Crovdon, he 
lately published a w'oik, entitled Observations on the Kfotives, 
Errors, and 3'cndcncy, of Mr. Cainot’s Principles of Defence,” 
&c. meant to expose and coircct the errer of that s}stem, and 
prevent the fatal eorncquenccs that w'erc like!) to attend it; and 
which it seems is now in a fair way of being completely effected, 
as appeal s by the following letter just received by Dr. Hutton, 
from that geiitleinaii, who is now with his family at Caen in 
Normandy: 

VoI.Sfi. No.281. Aep/. 1821. % ' '‘To 
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" To Dr, Hutton, Bedford Row, London, 

Caen, Aug. 13,1821. 

“ My DEAR Doctor,— ! have just received a French MS- 
moire, sent to me by the author, which you will have great plea¬ 
sure in reading. 

“ I dale say General Rowley will soon have a copy of it, and 
will lend it to you. 

It is entitled ' Mdmoire sur TEifet des Feus vcrticaux pro- 
posijs par M. Carnot: par M. Ango\at/ of the French Engineers, 
Professor of Fortification in the chief MiMtary College of France. 
The author, in a close investigation of Mr. Carnot’s system of 
defence, with reference mainly to my wcik. and to your Tracts, 
has admitted all my reasoning, and adopted ail my conclusions. 
At the end of the MCmoire are two articles, which make such 
honourable reference to your works, as cannot fail to give you 
much gratification in perusing. 

“ The attention of the French engineers to the controversy re¬ 
specting Carnot’s system of defence, has been Incited by two 
causes; viz. to determine how far his ideas should be acted upon 
in their own fortifications, and to teach them how to estimate the 
powers of resistance of those works which the Pru'<hians are con¬ 
structing at Colilentz and Cologne, on this most defective jilan. 
The former is set at rest; for the Miimoire may be consideied as 
passing sentence upon Mr. Carnot’s System, and that by a body 
of men coitainly not prejudiced against him, nor in favour of a 
British military author. And with lespcct to the otiiei beaiing 
of the question, the Fiench engineers aic satisfied tliiit tlie Prus¬ 
sians are acting upon an insecure and condemned s\stem. 

" TlinMcmoire gives some stiength to my <'ausc, and I will 
endeavour to pusli it further todctci the Piiissians from piocced- 
iiig with this defective scheme. 

“ I hope this will find you in perfect health. I shall be in 
England in about two months. 

Believe me, dear Doctor, 

“ Yours veiy sincerely and truly, 

“ Howard Douglas.” 


XL. On a new graphical Method of reducing the Lunar 
stances. By Mr, Henry Meikij!. 

To Dr, Tilloch, 

Sir, — On attentively considering the different methods hi¬ 
therto used for reducing the lunar distances by mechanical or 

graphical 
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$:raphical means, I liavc often thought it would be much more 
coincniciit if a general inetliod could be found in which ail the 
lines u ere ready drawn without lequiiing scales, coinpa&Ms, or 
even different plates; for although in Margett's tables and some 
others, no new lines aic wanted, still each plate only serving for 
a small part of the various cases that may occur, many plates are 
necessary to comprehend the whole; and in the different editions 
of La Caille’s method, some moveable parts arc required, as well 
as several accurate measurements with compassca, &c., operations 
not only tronblcsome, hut in unskilful hands they arc apt to pro¬ 
duce eirors in abundance. 

What I was in quest of, therefore, was the construction of a 
general plate by which all the cases might be solved without the 
aid of any thing else, except a common ruler to lay across the 
plate; and my reseai dies on the subject have upon the whole 
been hilly as successful as 7 had at first expected j but it proba¬ 
bly admits of still fuithcr iiiipiovement. 

The outline of all the other methods that I have seen for solv¬ 
ing the piobicffl by piojectuiii, especially so far as lelutcs to pa- 
lallax, IS the same; viz. the oithogiaphical projection of tlic 
sphciical tiiaiiglc funned hy the distance and the complements of 
the altitudes, upon tlie jdaiie of the circle of whicli the distance 
forms a pait. The one 1 niii about to describe. liowe\cr, is en¬ 
tirely diiifcient. In tins there is given a scpaiate contiivanec for 
the eflectflt rcfiactioii and another foi that of puiailax: but both 
can still be convciiKiitly put in the same plate without ciilaigitn; 
its size. 1 once intended to base combined the two in one col¬ 
lection which u.is not impossible; but afleiHards thought it 
bcttci to abandon tiiat idea, because it led to some inaccuracy, 
aiising from the necessity of vni)ing the effect of rcfiactioii in 
the same ratio as the huii/.ontal {inrallax; and I wished to give 
a method founded on piinciplc'- adnnttiiig of some degree of ex¬ 
actness, should 1 aiterwards have occasion to construct it on a 
large scale. 

I shall now proceed to explain the principle on which the cor¬ 
rection fur refraction is founded:—Assuming the refraction as 
the cotangent of the altitude, it may easily he shuun that, on a 
given distance, the effect of refraction is the same for any two 
altitudes whose sines have the same ratio. If neither altitude is 
under 10’ this assumption cannot materially err; but if we aug¬ 
ment each apparent altitude by nearly three times the coiie- 

* Of the methods in whicli all the lines aic to be drawn for each case, 
Dr. Kelly's peihaps comes as near the truth as any similar one could re- 
qiiiiing so little labour. In it the rcFi action is combined with parallax An 
irapinved method of the same kind has lately been given in Professor 
Urande’s Journal. 

Z 2 spondiiig 
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^ponding refraction, it will be brought sufficiently near the tiuth 
for our present purjjosc almost at tlic liorizon. 

Let A B and C D be two parallel 
lines of sines whose zeros are at A \ 
and C. ioin AC, ns also F and H ' ' 

the two altitudes increased as above, 
to cut AC in £. Then it is plain 
that the line joining any other alti¬ 
tudes whose sines are in the ratio of 1*' % ! 

A F to C II must also pass through ! 

Flj If, therefore, El be the efuct 'C 

of reft action on a given distance in 

the first case, it will be so whenever the sines ha\f <hc same ra¬ 
tio: reckoning always the gicatcr altitude on A B. 

The constiuction of this pait is iis follows:—Having drawn 
and divided the lines of sines, take any distance which we shall 
imagine to be an arc in a vertical circle, in order that the cflcct 
of refraction may be had at once fiom a table of iclracrions; since 
in that case it is the sum or diircrencc of the rdl^actions corre¬ 
sponding to the altitudes ; and haiitig laid a luler to join these 
altitudes, let this effect be set off in a stiaight line ns fioni E 
to I. 

Suppose again that we shift round the same arc of distance, still 
keeping it in the veiticai circle, till the sines of the altitudes have 
a different ratio; we may then find the effect of refiaction as 
befoic; and proceeding in tliis way for all latios of altitude 
with the several distances, the lineal table may be completed to 
a considciablc de^.',roe of acciiiacv without rerjuiiing any other 
calculation. The cifcct of icfiaction might be espicssud in va¬ 
rious wa)s; but perhaps one of the most convenient is to do it 
by parallel straight lines such as El reaching from AC to a curve 
which belongs to the coi responding distance. The aiguments 
of this taliic are simply the apparcMit altitudes and appaicnt di¬ 
stance; because the numbers for the apparent altitudes arc to 
be placed opposite the sines of the apparent altitudes increased 
liy thrice the lefraction. The correction for refraction is thus 
obtained in any given case, by merely applying a ruler to the al¬ 
titudes; this will cut AC in a point between which and the curve 
corresponding to the distance, the rerpiired correction is con¬ 
tained on a straight line such £ I. It is always additive. 

1 shall next explain the principles of the part that i elates to 
parallax: Let M N and P Q be two parallel straight lines, of 

which MN is the greater; join MP. Take = cas. tf, the 

distance being denoted by d ; join N K, producing it to moot the 
extension of MP in T. Through T diaw TL parallel lo PQ ; 

niakc 
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make =s sin m, and 1 ~ = sin s ; the moon’s altitude being 
mn 're* 

= m, and that of the .star =.?. Join MV, SV, and produce 
them to meet T L in L and R. Then on account of the parallels 
LR ; MS LV : MV, and PV : L T : : M V : L M; hence 
I.R X PV : LT X MS LV:LM : . PK ; MN, and LR; 
LT :: MS x KP : PV x M N :; sin m tosd: sin s. 

Cciibeciiicntly with a given distance, R T varies as sin m, cot 
d— sin s. cosec d. That is, as the cosine of the angle at the 
moon inultified by the cosine of ter allitinle: a well known ex¬ 
pression for the piincipal effect of her parallax on the distance, 
bU))pnsing the hori/oiital parallax to be unity. 

This correction is subttactive when R lies to the light of MT, 
othciwisc it is additive. When m = o, and the distance is in a 
vcitical circle, RT becomes a inaMiniini for the subtractive cor- 
icction, ami rcjirciciits tiie hoiizontal pai allax; also if j = o, and 
the objects are in the same vcitical rjuadrant, RT will show the 
greatest adijitivc correction foi parallax that the corresponding 
distanec admits of, 

Conesponding to tlic sign of cos 
d, it is evident that LT will lie above 
or below PQ, as also K will be on 
the right or left of P, accoiding as 
the distance is less oi gieatcr than 
IK)-*. Ilnwcvci, since the pamlleh 
o/ disfana or successive positions of 
LT, become soincwhal ciovvdcd as 
the distance a|)pioachcs it 

might peihaps bchettot' after it ex¬ 
ceeds nO'*, to tiaiisp(tsc the altitudes, ^ 
reckoning the muon's on PQ, and 
that of the star qii M N. In this case the parallel of distance 00® 
would coincide with M N, and the rest be continued upwuid fioin 
it till they reached the ])iaeu of 120®. By this means tlic .scale 
would be LonsidciabU cnlaiged, and the confusion of having P Q 
with its divisions of sines ciowdcd in the midst of the other pa¬ 
rallels would also be avoided. 



There arc different positions in which two lines of sines might 
be peimiiiciitly placed to give a constiuction for solving the pro¬ 
blem. When these lines are parallel but lie in contrary diicc- 
tioiis, tlic paialleis of distances loss than 80'* fall between them, 
but arc excesssivcly crowded ami (’outracted as the distance ap¬ 
proaches 20’,—the least in coiiimon use. For distances greater 
than 80’’, tlic paudlels lie without those icverscd Hues of altitudes. 
'Phns if M N wcic pioduccd beyoml M, and another ei^ual line of 

bines 
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fiincs laid off from M in the opposite diiection, by using thia Air 
the moon’s altitude, we could road off the effect of paiallux for 
a distance of 120** on the same parallel that is used for (iO**; 
and ill a similar way for those between 00'* and 120**. Bui it is 
obvious that M N thus produced would be inconveniently long. 
It is true, however, that M N being merely reversed, nr rather 
another equal line of sines laid close to it but beginning from N, 
by using this for the moon’s altitude when the distance ex¬ 
ceeds 90", we might still have the correction on the parallel of 
60% &c.; but then neither th& divisions nor i^^bers attached 
to them would suit well. The line LT, we may also observe, 
might have one permanent position, while the lines of altitude 
changed^their places or even magnitudes,for each utgiee of di¬ 
stance; but this would likewise be attended with several incon¬ 
veniences. 

Preferi ing then the former arrangement, and that part of each 
parallel ot distance lying to the right of T being divided into 
60 equal paits with the same divisions continued as far as neces¬ 
sary to the left, we shall obtain the effect of paiallax in any given 
case, merely by applying a ruler to the two altitudes, and then 
the segment of the parallel of the distance intercepted between 
the ruler and MT will be the icquired correction in minutes, sup¬ 
posing a horizontal parallax of 60'*. This niiniber again being 
multiplied by the given hoiizontal paiallax, and divided by 6(), 
gives a cpioticnt in minutes and a remainder in seconds corre¬ 
sponding to the given hoii/ontal parallax. 

In all this we have assumed the effect of parallax as stiictly 
propoitioiial to the cosiiie ot the angle at the moon: this how¬ 
ever is not in general quite correct. 'I'iie error is usually deno¬ 
minated the final correction, and is contained in the 13th of the 
Requisite Tables. It is nearly proportional to the cotangent of 
the distance multiplied by the difference of the squaics ot the 
parallaxes in altitude and distance. 

In the expression, sin m cot d, if vn be alteied by a quantity 
m proportional to the paiallax in altitude, the change in the cor¬ 
rection is as cot d, which is proportional to one term of the 
Anal corrections The other term may be allowed for, by cvciy- 
wherc shifting the divisions of R T by a small quantity propor¬ 
tional to its square. If however this method of making out the 
final correction be used, it is evident we cannot transpose the al¬ 
titudes ill the manner already proposed, because their lines of 
sines would not then be quite siinilaily divided. 

But the final correction may be effected with almost sufficient 
accuracy fur a thing of this kind, by merely curving a little the 
parallels of distance aud making their divisions somewhat un¬ 
equal. 
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equal. Indeed for distances greater than 60% such a correction 
is scarcely worth noticing, unless the scale of the projection be 
very great. 

If it were wished to construct a plate of this kind on a large 
scale, it might tend to entiire still greatci accuracy in the part 
that relates to parallax, it in place of the sines of the apparent 
altitudes, we use the sines of the altitudes corrected for lefrnc* 
tion; attaching howevei still ti. these lines as their arguments 
the apparent altitudes only: so that no additional trouble will 
occur m the usci(|f the plate, excc|)t that the correction for re¬ 
fraction should be applied to the distance before finding that of 
parallax. But after all, these niceties would seldom have any 
sensible effect. The part for the correction of refraction might 
be brought to give the effect of the mean refraction to almost 
any degree of exactness, by slightly curving tlie three principal 
lilies. 

The foregoing speculatioii. it is presumed, will he found to 
contain piiiiciples foi coiistiuctiiig a single plate whereby all the 
cases may be solved with scarcely less facilityor accuracy tliaii the 
seventy plates of Margetts. A plate of the kind I intend shortly 
to publish; but piuviuus to doing so, I shall cndca\oiir to tiy of 
what furtliei inipiovcincnt it is susceptible. 

[ am, sir. 

Your most obedient servant, 

July Hi, IIkmiy Meikle. 


XLI. On Shooting Stars, nnd Meteors udii, h throw down 
MnTKOROLiThs, as'dtktingnuhcdjrom /ieit/ ^Ippeatuncfs low 
in the jitmospheiey which haveleen supposed to proceed from 
terrestrial [Ixhulutions, and to fyrognaslicate l/'iud and llain^ 
; with Directions for observing Shooting Sicas. Uy 
Mr. John Fauey Sen. 

To Dr. Tilloch. 

Sir, — I J1E6 to thank Dr. vVilliam Biiiney for his jiroinpt and 
very obliging attention to iny request, regaiding Baiomeiitc Ob¬ 
servations oil the second Monday of each Month; and hope that he 
and others of your ingenious Correspoudencs will perscs ere therein, 
and let slip no favourable opportunities of ptocuriiig such obseira¬ 
tions to be simultaneously made, at as many points as possible 
on the open Coasts of the Ocean, at .asccrlaincd heights abot'e 
high and low water marks on the dnt’s of observation. 

My best aeknowicdgcmcnts are also due to Dr. Burney, for 
his obliging notices of my Queries (in p. <14t) of yoiir last Vo¬ 
lume) in pages 22 and 127 of your late Ntinihei- ; fimn i t'ore- 

tul 
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ful perusal of ivliich I per^^Mvc, ^vith regret^ that when thawing 
up thoiie Queries, anti in siunc other papers which 1 have written 
on the subject, I h.tvt not been siilliuiently on my guard, to ex¬ 
pressly e'icludc fioni iriy deseripcion, of those Shooting-stars and 
Meteors seen high in tiic Atniosplicic fto which I have been de¬ 
sirous of nsetthing a satellitic oiigin) those lowei, fiery appear¬ 
ances, localiv and oeoasioii.'.ilv seen in the Air, to which some 
obsetvers* attention is dir.‘ctcri, and which they tliink to aiisc 
front gaseous cxhal.itions fioiii thelOailii; amoni'st whiuh class 
of phiriionicna, the ignis fatum is an nndoithtefiPnstancc. Otheis 
have called in the aid ol Klecti’K ity, ro account f u other hnni- 
nous atniuspheiic appearances, citing, and peihap.s i uly, tin* 
aurora boieaih, as one of the same clastr of pha»nonici'a witli 
lAghtning, cs]iecially that which on .sultr\ evenings, sonictinics 
appears almost incessant and nniveisal, }ct unaccompanied by 
thunder. 

I sccin to have been mistakenly supposed hy Dr. B. to main¬ 
tain, that not any Mcteni s at e visible in full mooii>light; whci eas 
1 believe many heiy appearances in the Atiiiosphei c, besides 
Lightning, including some Meteois winch have been in the act of 
exploding and throwing down MctooTohtes,to have liccn seen in 
full day-light: and yet maintain this to he, noways inconsistent 
with the opinion, that ical Shooting-stai s of the smaller chi-sses, 
arc icndcrcd invisible, hy very small dcgicis of extraneous light in 
their vicinity, whether such be fioin Iniglit planets, nr lioiii the 
Moon almost ever so near her chniigu; such obscuration of the 
faint light of small Shoothig-stais, extending considciably fuithci 
round rhconc-dav’s Mooii, much finthcr vet ainimd the two-davs 
Moon, ami in a shoit time aftcivvaids in the liinatioii, whenever 
the Moon is above the horixoii, the smaller Shooting-stars may 
ill vain be watched lor, in any pait of atmospheric space. 

There aic icsuiciit in the Country, many curious Gentlemen, 
who have it in thcii power to procure the assistance of two and 
occasionally of a third steady pcison (such for instance as their 
domestics oi clciki) iii the first two or three hours after daik, in 
the Evening 1 which may prove fict' fioni general clouds; who 
arc provided with a good pendulum Clock, which by a transit or 
other Instiiiineiit they have the incniis of regulating, and also 
with a Watch cai ry ing a secoiurs I ^aiid : and who cither posscsk 
or could make a large Planisfiherc, in poitiuiis ovci tupping each 
other, and depicting the smaller Stais, of such a zone of the 
heavens, as witliin the couisc of a ycai passed in convenient view, 
fiuin some window of their Mouse, adapted for the scene of Stellar 
ohsei vatioiis. 

To the zeal of such (Gentlemen for the extension of knowledge, 
1 beg to address myself, and to rccpicst the favour of their con- 

cunciicc. 
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ourrenrc, in btoodily making, and rocoidiiig, t,hrougli a sulficient 
period of time, Ohervations on the Shooting Stars and Meteors, 
which may pieseiit tlieinbelves* to the Eje: such not being made 
to wander about the field of »iew, in seaich of moving objects, 
hut kept steadily fi\ed on boine one coiiste]hition,or on a remark¬ 
able ijtar, not too bright, which through the successive Evenings 
ol thiec or four weeks, may be fixed on, as the centre of the ob- 
hcrvations to be made. 

One of the Assistants bhould hi .seared before the Watch, care¬ 
fully following th^j^second’s Hand with his Eye, and Inwniuly 
counting the secrmds elapsed, since each succes.sivc minute • an¬ 
other Assistanl should be seated with the Planisphere bciorc him, 
having hisEves occasionally diiccted to the centra' Star agreed on 
Ob above,mentioned, with Paper also before him, and Pen in 
liaii'l, ready to vviitc dow'ii instantly, any observations which may 
be dictated to him, and to tiacc with the pencil on the Plani¬ 
sphere. 

Things being thus arranged, preparation may he made for 
roinincnciiig the Observations, by noting down tl\c date and the 
time; with tlieaddition of all ohscivable cireinnstances, regarding 
the clearness of the air or uthciwise, the situations and nature of 
anv clouds in the field of view, the age and situation of the Moon, 
and wiiether its light or that of any of the hrightcr planets, seemed 
iikelv to affect tlie obseivations. 

The obscivations may then commence, by the Obscivcr stand¬ 
ing or sitting at ease, and fixing his eyes on the Star agreed on, 
sU'iiilliv, but not with tiny .straining nr efrq|t which would fatigue 
the Eve :—at llie vciy instant of seeing anyStar move, he slunild 
ery out “now,” oi anyothci shoit vvoid that maybe agiced on, 
as a direction to the Assistant at the Watch, to icpeat aloud the 
M'cond he hud last counted, with the addition of one, two or tlirce, 
(piartcr seconds elapsed since; these seconds and fiactioiiR the 
Ollier Assistant should instantly wiite down, in the proper niar- 
giiuil column of his Paper, and then place before them, the 
hour and minulc, which next the Watch Assistant should read 
aloud. 

In the mean time, the Observer having as quickly as possible 
transferred the n\isofhis Eves to the moving Star, he should 
make an effoit to follow csactlv its track with his Eyes, at the 
same time being very httentivc to observe and remember, against 
or near to what fixed Star, he first saw the movement, what pniti- 
cular Stars it may pass in its couise, and near to which of them 
it vanishes: as soon as this has happened, he should begin to 
mention these Stais’ names (or characters or numbers, as they arc 
distinguished in the Planisphere), which the Assistant should wiite 
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down, after trnf*ing tlic apparent course on the Planisphere, by 
means of a soft Pencil. 

The Oh<<ervcr should then ilietate, for the Assistant to write 
dflwiij the ruii(>h apparent direction^ as for instance, from left 
to right, level,” from right to left, inclining a little upwards,” 
“ fiom above tlownwards, diicct,” “ from below upwards, inclin¬ 
ing much to the right,” &c.: next he should mention, whether 
tlic apparent course was straight or otherwise, whether long or 
short; whether the object was minute, small or comparatively 
large; whetlici faint, bright or brilliant; all wl^h, and any other 
oliseivablc i-ircnmstances, being noted down, tins observation may 
be considered as finished. 

It will be desirable, that the Observer while dictatn.g these 
cireuinstfiiK’cs to the vviiting Assistant, should again have his Eye 
lived on the central Star, in readiness to notice, the'time and 
rough direction, at the least, of any other moving Body, which 
he may not he able to notice further, without endangering con- 
fusion, or the loss of observations already made, but nut re¬ 
corded. 

A tliird Assistant at hand, will be very useful, to relieve instantly 
the Observer, when tired, or having occasion to consult the Plani¬ 
sphere, or revise the observations already written down, &c.; or 
ill ease ot two Assistants only being present, it may be necessary 
that one of them should oei-asionally relieve the Observer. 

When the one, two or thice Flours allotted to these observa¬ 
tions, shall have < niicluded, or the coming on of Clouds may sooner' 
remnnate the Evening’s observations, the hour and minute of siicli 
rerminalion should be noted down : and after the pciicilliiigs on 
the Planisphere shall have been compared, with the written dc- 
seiiptions ot the ajipaient couiscs, the same may be nibbed out, 
really for the next night’s operations. 

I shall not at this time tiespuss fuither on your pages, by meii- 
tioniiig such preliminary arrangements and precautions as will be 
iiccessaiy, when siiiinltancous observations are intended, by two 
Observers, situate at several Miles distance from each other, be¬ 
cause most ot these arc sufliciently alluded to already, in niy 
Queries rclciied to. 

1 am, sir, 

Your obedient servant, 

37 ,I 1 uwl.vnit.sti(' 0 t, Fit^iuy-bqiuuif JoiIN FaREV Sen, 

Sqit. IHJl 
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XL! I. An Addicss to a Phrenologist. By A Coiirb&i’onden'i. 

** If not to sonic pcnilinr end assi^iul, 

Study's the spcetout trtfliug ot tin* ’nind Vounii. 

^iiB craniological, now phicnologioul, opinioiib of Dir. Gull 
and Spurzhciiu again draw the attention ui home individiuds iu 
this cuiintiy, and the following rcrnaiks on these opinions may 
jxnhups not be altogctlier unworthy ot their attention. 

® Address to a PArenologht. 

Take it for granted that your opinion regarding the nrgatii> 
ssatioii of the brain be correct, and that in the head of each in¬ 
dividual there arc ccitain indication*' of ccitain c|n.'ililici>, affec¬ 
tions, oi poweis of that nidividu.irs mind ; doc*) it nut follow that 
these indications and the ijualities they indicate, aic either ne¬ 
cessarily existent in the individual fioin his hist forin.ition ? or the 
clfect of peculiar associations of ideas at a vci y early pei lod in life ? 

1. If the foimci be yniii opinion, do \on mean to say that in 
the foiIllation of man ccitain (pialitics aie united, and that liis 
head, like a iiiincial ciystal, is of a determinate form accoiding 
to the proportions of its constituent (.iements ? If so, docs nut 
}our doctiiiic lead to fatalism ? and its piumulgation uill be dun- 
gcious to society, because, to soinc mnnls it niuV be made plau¬ 
sible by a continual icfcrciice to an .ipparent agiccmciit with 
jihysical observations; and partuuiaily m minds that have not a 
ready antidote of truths drawn from moic Icgilimatc sources. 

2. If you say that these indications are tiic effect of peculiar 
associations, you have only found a very iiii|ieiiect means ot 
knowing that which is appaicnt, as fai as it is nselul, to eom- 
iiioii observation. Perhaps youi sjstein may sticiigthen the oi- 
gaii of suspicion in those who have it, and soinctuncd eicale it 
whcic it was nut: how desirable this may he, >011 arc left to judge. 

It is true that ccitain nnisclcs in the aim of a smith gain moic 
tlinii Oldinary strength by constant action uiidci a stiuni 111 one 
direction ; that those of a eoblci He<|niie a peculiar oct fioiii a .si¬ 
milar cause; and it may be, that thcc\oitioii of ccitain poweis 
of the mind may cnlaige ccit.ini paits of the brain. Hut would 
you .study the lawjs which move the ocean in the impiessioiis it 
makes on the sea-shoie ? Kathci let the mind itself be tiic diicct 
object of your imiuiiics; let the laws of its action he youi sruds ; 
the force and peculiar rlirectiun of that action is always iulTi(‘iently 
deiiioiistiatcd in the iiidividuars intcrenuise with the woiid. 

Viewing }oiii system thioiigli the inedinm of utility, 1 think 
it will appear to ho decidedly hostile to the best inteiests of sn- 
eiety; or, at the most, only an object of disagiccable curiosity. 
Vour presence may excite alarm in a weak mind; such a Miiiid 

A a 2 may 
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Address to a Phrenolosist, 

may consult you as our forcfatlicis did a Lilly, or a Dee; but 
superior iiiiiids will icgard you with a inixtuic of compiissioii 
and contempt^. Take counsel, and follow aiiotlicr couisc; the 
field of useful knowledge is wide, it is of a rich soil, and vet af> 
fords but a small produce from the want of bbourcis that arc 
willing to abandon altogether toy-making, and the construction 
of ingenious riddles. 

E'^sex, Sept. 14, J82J. D- T. 

* If you be cminunt in any branch of human hitnwlcilgc, bcwuie bow’ 
you engage with phienology, foi the foibles and fitUe sleps of supericii 
minds aic sometimes tecollccted wlicn tiieii lenl extePonciet aic iii'aily 
liiigott’Cii or kept out of .siglit; yon wdl find an iiislamv of tbit in a dc^c■ri(>^ 
imii of Mciciiibton Tower, in a late Niiinbn of the Ihuvincial Ai.'iqiiituv 
of Scotland.'* In that description, those (atliers of seience, Newton and 
Napier, have their foibles exposed witli too tiee a hand, when it is eonsi- 
ilcred that the autlioiity of tliis jxipnlai writer will he gladly seized by men 
who MTOuld willingly sink the giealesttidents to the level nftheii own. Tho 
wliter seems also to be in ciiur when he makes Napiei'.s hones a name of 
logarithms. 

XLIII. Tillies ^ the honcilmle and Alllhnle of the Niwiiffi si 
mal Degree of the Ecliptic. Jii/ Mr. .1 \m I's U rxi n «. 

To Dr. Tilloch. 

»Siii, — I iiAVi! sent you for iiiscition in the Pliilo.snphic':il M.i- 
gamine and Journal, a Table of the Loiigiliule and Altitink* of the 
Nonagesinial Dcgicc of the Ecliptic. As the finding of the longi¬ 
tude and altitude of the Noiiagcsima is an exlioinely tedious 
ojieialioii, I presume the Table I have calculated will be found 
Miliiablo, more particularly as the Tables insetted in the first vo¬ 
lume of Dr. Mnskclync’s Astronomical Observations tnndc at the 
Hoy.il Observatory at Greenwich, and in Vince’s Aotroiioiny, 
give the longitude and altitude only to within 10 seconds (being 
calculated before Taylor’s Tables oniOgaiithiiis were published), 
and moreover contain no cnriectioii for the Variation of the 
Obliquity of the Ecliptic, and but a very brief Table of the cor- 
icction necessary to lie made for a change of latitude. 

[jongi/ude and Allilade of the Nonagesimnl Degree if ihjc 
Ecliptic, for the txitUude of the Royal Olservatoiy at Gieen- 
with, 51® 2S' 40” North, or 'll® 17'48" reduced to the 
Earth’s ccutic, the Ellipticity of the tcrrestii.si S|)hcioid being 
l-.'j09th part of the Equatorial Radii. With the Variations of 
Longitude and Altitude for 100 Minutes of l^atitiide North of 
Greenwich; and for lOO Seconds Diminution of the Obliquity 
of the Ecliptic. (Ohliq. Ecliptic 23® 28') Calculated fioin 
’J'a) lot’s Tables of Logarithms. 

Argument. Right Aaenslon of the Medium Ca li. 



Nonagesimcl TableSi 


Licingitudi* ol' Nonagi>Minn. 


AlMuili'. I Diit'. 


•»■«#/< 1 tt I M 


0 26 25 3B 
u 27 9 41 
0 C7 53 37 
0 2H 37 '<24 
U 29 21 5 
I 0 4 3B 

I U 48 4 
1 1 31 24 
1 2 14 37 
I 2 57 45 
1 3 40_47 

1 4 2.3 44 
1 .5 0 36 
1 5 49 24 
1 G32 7 
^7 H 47 
1 7 57 23 
1 8 39 51 
I 9 22 23 
1 10 4 48 
I 10 47 11 
I 11 29 30 
1 12 11 48 
1 12 .34 3 
I 13 30 <3 
1 U 18 27 
I 15 o’37 
1 15 42 43 
I to 24 51 
1 17 6 55 
1 17 48 59 
1 18 31 1 
1 19 13 4 
I 19 53 5 
1 ‘20 .37 5 
1 21 19 0 

‘l~22 1 .5 
1 ■;2 4.3 4 
I 2.3 25 4 
1 24 7 2 
1_24 49 1 
1 25 .31 (1 
I 2b 12 59 
1 2b r, 1 59 
I 27 36 58 
1 28 18 58 

1 29 0 .58 

1 29 42 S8 

2 0 2] .5D 
2 1 7 

2 1 49 4 
2 2 51 7 
•2 3 13 10 
2 3 55 14 
2 4 37 19 
2 5 19 25 
2 0 1 31 
•2 fi 1.1 38 
■2 7 ‘25 If' 
•’ 8 7 .56 
2 8 50 5 


0 44 3 
0 43 56 
0 43 47 
0 43 41 
0 43 33 
0 43 26 
0 43 20 
0 43 13 
0 43 8 
0 43 2 
0 4*2 57 
0 42 52 
0 42 48 
0 42 43 
0 42 40 
0 42 36 
0 42 .31 
0 42 29 
0 42 2,5 
0 42 2.3 
0 42 19 
U 42 18 
0 4-2 15 
0 42 12 
0 42 12 
0 42 lU 
0 42 6 
0 42 8 
0 42 4 
0 42 4 
0 4 '2 2 
0 42 3 
0 42 1 
0 42 0 
0 42 1 
0 41 59 
0 .11 59 
0 42 <) 
0 41 .58 

0 41 59 
0 11 .59 
0 41 r,} 
0 42 0 
0 41 59 
0 12 0 
0 42 0 
0 42 0 
0 42 1 
0 42 3 
0 42 2 
0 42 3 
0 42 3 
0 42 4 
0 42 5 
042 b 
0 42 6 
0 4a 7 
0 4‘2 8 
0 42 lU 
0 42 0 


1 12 16 
I 11 16 
I 10 17 
I 9 17 
1 8 18 


I -2 .31 
1 i 34 
1 0 37 
0 .59 41 

0 .58 41 


0 .57 48 

0 .56 ,52 
0 55 56 
0 55 o 
0 51 .5 


0 .53 10 
0 52 15 
I) 51 20 
0 50 25 
0 49 .30 


0 48 35 
0 47 41 
0 46 46 
0 43 52 
0 41 .58 

o'44'”3 
0 41 9 
0 12 14 
0 41* -20 
U 40 26 


0 39 33 
0 .38 40 
0 37 46 
0 36 52 
0 35 58 


0 35 4 
0 34 11 
0 33 I" 

0 32 ;.3 
0 3i 29 


03 0 .55 
0 ’0 42 

0 ?H .18 
0 2-, 53 
0 27 0 


48 .3 40 
4« -ij 18 
4« 42 16 

49 2 2 
49 21 9 


49 4» 5 

49 58 .50 
.50 17 2.3 

50 .3 , 4h 

50 r>.JJj7_ 

51 II 5b 
51 29 41 
.51 47 ‘21 
.52 4 45 
5': 21 57 


52 38 57 
.52 55 41 
.5.3 12 19 
.5.3 28 41 

53 44 50 


.54 0 46 
.5*1 16 29 
.54 .31 59 
.51 47 1.5 
5.5 2 18 


55 17 7 
.5.5 31 42 
53 lb 3 
.5b u II 
.50 11 4 


5b 27 43 
56.11 7 

56 .54 17 

57 7 12 
.57 19 53 


57 32 IB 
57 44 -29 

57 56 21 

58 8 1 

58 19 29 
.58 30'.38 
.58 41 .3-2 
.58 .52 10 

59 2 .32 
59 12 .39 


.59 22 30 
59 .32 4 

.59 41 22 
59 .50 21 
59 50 10 


2 

20 27 
O 18 
0 7 
9 S 3 
9 18 
9 38 

19 28 
19 16 

19 7 
18 ,56 
18 45 
18 33 
18 23 
18 11 
17 59 
17 48 
17 .37 
17 ‘24 
17 1-2 
17 0 
16 47 
16 35 
16 22 
16 9 
15 .56 
1.5 43 
1.5 50 

15 16 

1.5 3 

14 .19 

14 35 

It 21 

11 8 
13 .5.3 
1.3 .39 
1.3 21 

15 10 

12 .55 

12 41 
12 2.5 
12 II 
II 5.5 
II 40 
II 25 
11 9 
10 54 
10 58 
10 22 
10 7 
9 51 
9 31 
9 18 

rt 


1 -23 .14 


24 42 

2.5 0 

2.> 17 

25 34 
•25 51 


i 26 9 

1 26 27 
; -26 44 
27 2 

27 19 


27 36 

27 51 

28 12 
28 29 

28 46 


29 4 
29 21 

29 .38 

29 55 

30 11 


30 28 
30 45 

.31 2 
.11 18 
.31 31 


31 51 
.12 b 
.3-' -22 
31 3.S 
.32 53 
.H” !i 
.33 23 
.33 .38 
.33 .53 
34 8 


.34 ‘22 
34 36 

34 50 
.35 4 

35 17 


35 .30 
.3.5 43 

































































LongiUiilb Diir. 


3 8 50 5 

61 3 9 .13 15 

62 3 10 14 37 
> 63 2 10 56 38 
' 64 2 11 38 51 

2 12 21 5 

rCftl 2 13 ' 3 20 

, 67 3 13 45 34 
• 68 2 14 27 50 

69 2 15 10 7 

70 2 15 52 25 


71| 2 16 31 43 
•2 17 17 1 

2 17 59 20 
2 18 41 40 
2 19 34 1 


70| 2 20 6 22 
2 20 48 44 
2 21 31 6 

2 22 13 30 

3 22 55 53 
HI 2 23 38 16' 
82 2 21 20 39 

83 2 25 3 4 

84 2 21 45 29 

85 2 2(1 27 54 


2 27 10 18 
3 27 52 44 
2 28 35 9 

2 29 17 35 

3 0 0 0 


3 2 49 42 


3 11'18 20 
3 12 0 40 
3 12 43 .59 
1 13 25 18 
.1 14 7 3.5 


0 42 10 
0 42 12 
0 42 11 
0 42 13 


43 17 
43 18 
43 


0 42 19 
0 43 19 


0 43 22 
0 43 22 
0 43 24 


0 42 23 
0 43 35 
0 43 25 


0 42 24 
0 43 36 


0 42 26 
0 42 25 


o 42 17 
U 43 18 
0 42 17 
0 42 16 


0 42 15 


V. of Ob 


Altitude of Nim.igL>siiiid 


Altitude. Diir. 

\ .ir. of li.it 


0 17 8 
0 16 14 
0 15 21 
0 14 36 
0 13 33 


0 12 38 
0 11 44 
0 10 50 
0 9 .55 
0 9 I 


0 8 7 
0 7 >.1 
0 0 29 
0 5 25 
0 4 31 


59 59 10 

60 7 40 
60 15 53 
60 23 49 

60 31 28 
66 38 5-2 
60'45 58 
60 .52 47 

60 59 30 

61 5 .1.5 
61 11 33 


61 

17 

14 

61 

22 

,19 

61 

27 

16 

61 

.12 3.1 

61 

.17 

8 

61 

41 

23 

61 

15 

•20 

61 

49 

1 

61 

52 

2.1 

61 

55 

29 

61 

.58 

16 

62 

1) 

47 

M 

.1 

0 

62 

.1 

.53 

62 

6 

30 

62 

n 

/ 

51 

(>2 

8 

12 

62 

9 37 

62 

1(1 

^1 

62 

10 

12 { 


62 

1 


6-2 

3 

0 

62 

0 

47 

61 

.58 

16 

61 

11 

•29 

oi' 

"12 

'23 

61 

49 

1 

61 

45 

20 

61 

41 

•21 

61 

37 

H 

61' 

.12' 

’.15 

61 

27 

46 

61 

‘22 

39 

61 

•7 

H 

61 

11 

.13 j 


Itrq 



.18 14 


38 22 


38 31 


.18 38 


38 45 


38 .52 


Z'j 0 

1 

I'l 6 


,19 ;2 


39 18 


.19 24 


.19 39 


.19 .13 


39 37 


.19 41 


39 45 


39 48 


.19 51 


39 51 


39 55 


.19 .57 


39 .58 


.19 59 


40 0 


40 0 


]0 II 


19 59 


W .58 


39 57 


.19 .>» 


.I'i'si” 


.19 51 


.19 48 


39 15 


.19 41 


'.1917' 


39 33 


.19 29 


39 04 


J9 18 


39 13 


19 6 


,7*9 0 


.18 .52 


38 15 


61 5 35 
60 59 30 
60 5 347 
60 45 .58 
60 38 52 


60 31 38 
60 21 49 
(.0 15 5.1 
60 7 4" 




/ 

II 

.11 

34 

34 

35 
3.1 
.15 
"lii 

36 
.16 
.17 

37 


37 


3H 


38 


38 


.18 


.18 


.19 


.19 


.19 


.19 


.19 


40 


1<) 


40 


40 


40 


40 


l» 


40 


40 


40 


4» 


40 


40 


■III 


40 


l« 


40 


39 


.19 


1 

.15 

1 


1 

31 

1 

li 






























































































Nonagesimal Ta> 


I<on{);iiud(! of NoiMgcsima. 


itJi Longitudir. 


3 21 9 5S 
3 21 52 4 
3 22 34 14 
3 !!3 16 22 
3 23 58 29 
3 24 40 35 


1 

2 21 2 

4 

3 5 1 

4 

3 47 1 

4 

4 29 0 

4 

5 10 59 

4 

5 52 58 

4 

6 34 56 

4 

7 16 56 

4 

7 58 .55 

4 

8 .10 54 

4 

9 22 .55 

4 10 4 .5.5 

4 lo 46 .56 

4 

11 2S 59 

4 

12 11 1 


0 

41 

.59 

U 

42 

u 

o 

11 

.59 

0 

41 

.5«l 

0 41 

59 

0 

11 

.58 

U 

42 

0 

o 

11 

.19 

0 

41 

.19 

0 

12 

1 



0 4<! 1 
O 42 3 


0 41 4 


4 19 53 12 
4 20 37 37 
4 21 20 6 
4 22 2 37 
4 22 45 13 


4 23 27 53 
4 24 10 30 
4 24 53 24 
4 25 30 10 
4 26 l<) 13 



O 27 0 
0 27 53 
0 28 48 
0 29 42 
O 30 35 

0_32^ 

0 3^.23 
0 33 17 
0 34 11 
0 35 4 
0 35 58 


0 36 52 
0 37 46 
o 3S 40 
0 39 33 
0 40 20 


V. loo*' 
V. of Ob. 




0 :>i) 2') 

o 51 20 
0 52 15 
0 51 10 
0 5i_5 
O oi o 
o 55 50 
o 50 52 
0 57 18 
0 68 44 


0 42 31 
0 42 16 
0 42 40 
0 42 41 

0 43 4K 




Altitufic of Nnwgrunui 


Altitudv. I DilH 


0 41 33 
0 43 41 
0 11 47 


59 .W 10 
59 .50 24 
59 41 22 
59 32 4 
59 30 
59 12 39 

59 2'32 
58 52 10 
58 41 .12 
58 30 38 
58 19 29 


58 8 4 
57 56 24 
57 44 29 
57 32 18 
57 19 53 


57 7 12 
.56 51 17 
'10 41 7 
56 27 43 
50 14 1 


56 u II 
51 46 3 
55 31 42 
55 17 7 
.55 2 18 


.54 17 15 
.54 31 .59 
54 16 29 
.11 0 46 
51 44 .50 


.11 28 41 
53 12 19 
52 51 41 
52 38 57 
.52 21 57 


.52 4 1.5 
51 47 21 
51 29 11 
51 II .56 
.53 .57 
50 35 .16 


5 2 50 19 



11 

17 

1 

17 

47 2.1 54 


15 

17 

1 

19 

47 3 47 


10 

19 

1 

20 

10 4.1 29 


17 

21 

1 

22 

40 23 2 


18 

2 » 

1 

24 

46 2 27 


19 27 

1 

25 

■15 4r42 


20 

31 

1 

27 

15 20 48 


21 

35 

1 

29 

.14 59 45 


22 

40 

I 

.10 

44 38 34 


23 

4.5 

I 

12 

41 17 H 


8 46 
9 2 
9 18 
9 34 

9 51 

10 7 
10 22 
10 38 

10 54 

11 9 
11 25 


20 45 

20 54 

21 3 
21 11 
21 20 



1 37 16 
1 37 35 
1 36 54 
1 36 44 
1 36 33 
1 36 21 



1 24 8 
i 23 51 
1 23 34 
1 2.1 17 
1 23 0 























































































^ Taihs. 


Loiigitiide of Nonn}:re>Jina. 


LuD;'itudG 


1 U M5 
I 24 50 
1 25 56 


I 28 10 
I 29 18 


I 30 26 
I }l 36 
1 32 45 
1 33 56 



o / // 

5 

3 14 22 

5 

4 18 35 

.5 

5 2 56 

.5 

5 47 28 

5 

6 : i-i 10 

5 

7 17 a. 


0 

44 42 

0 

44 52 

0 

15 3 

0 

45 15 

0 

45 27' 

0 

45 40 

0 

45 53 


196 

5 1.5 14 .55 

117 

5 16 .-,2 4(1 

lO^ 

5 17 ‘20 44 

I'i6 

•. 18 9 7 

J')n 

5 18 r ,-. 52 

'jiti 

.5 I'J 16 5K 

2o; 

■5 Ut) .{5 2t» 

2(15 

5 ‘21 2-. 19 

2i>| 

5 22 16 35 

•'( ,1 

■i 23 7 17 


n 4(, 23 


o 46 52 I I ijp 


o 47 27 
0 -17 4i 


ij 4» r» 
0 40 6 
0 .10 .i:« 


o 30 16 
0 30 42 

0 'll 10 


1 2J 50 


!6 31 J| 


1 42 30 

1 

Ll 46 

1 

45 4 

1 46 22 

1 

47 41 

1 

19 1 

1 

,50 21 

1 

51 4.1 

1 

53 5 

1 

.54 28 

1 

j ■'*2 

1 

57 16 

I 

^ 42 

•I 

(1 H 

• » 

1 31 

2 

.1 1 

2 

4 32 

ll 

6 1 

•2 

7 31 

1 

9 1 


6 

3 .56 

O'* 

6 

4 51 

19 

6 

.5 .53 

51 


0 ‘iS i(i 


2 12 I 


2 25 36 


6 16 31 -.8 3 29.52 

j7 ^ 31 12 

6 18 56 1 , 2 r.2"29 

6 20 8 40 J It 3? 2 33 43 

6 21 22 41 I }i ^I 2 34 34 

6 22 3« 12 II' >” 2 36 0 

6 23 55 10 I I® 5" 2 37 1 


2 

28 

28 

3 

29 

.52 

2 

31 

12 

•2 

ra 

'29 

2 

3.1 43 

2 

34 

.54 

2 

36 

0 

2 

37 

1 

wmm.’ ■ — > 


6 25 .-.1 50 
6 27 5-> 41 
6 -29 19 17 


1 20 8 
1 21 51 
6 


1 2i 22 


2 38 -15 
2 39 27 
2 10 O 


Altitude of Nonages 


Altitiiile. i DilT. 


44 17 14 
43 55 46 
43 34 10 
43 12 27 
42 50 35 
42 28 37 


42 6 30 
41 44 17 
41 21 58 
40 59 31 
40 36 .58 


40 14 19 
39 51 34 
39 28 43 
39 5 46 
38 42 45 


38 19 37 
37 56 26 
37 33' 9 
37 9 48 
36 46 23 


36 22 .5.5 
3.5 .59 21 
3.> .35 46 
.15 12 7 
34 18 21 


34 24 40 
34 0 .54 
33 57 1 

31 n 15 

32 49 2.1 


.12 25 31 
32 1 37 

31 .17 41 
11 13 .50 
.»'• 19 57 


lo 26 4 
30 2 14 
29 18 21 
2*7 14 18 
28 .50 5.1 , 

28 J7"n 
28 .1 11 
27 .‘>9 59 
27 16 29 
20 .5.1 5 


26 C9 46 
26 6 34 
25 43 28 
25 20 30 
24 57 40 


24 35 0 
21 12 29 
23 50 8 
23 27 59 
23 6 2 


22 44 19 
22 22 49 
22 1 34 
21 40 36 
21 19 .55 


21 28 
21 .16 
21 43 
21 52 

21 58 

22 7 
22 13 
22 19 
22 27 
^2 .13 
22 59 

r 

22 . 5 > 

22 57 

23 1 
2.1 8 
2.1 II 

23 i7 
23 21 
2.1 25 
23 28 
23 31 
2.1 35 
2.1 39 
2.1 4 5 
‘23 44 
2.1 46 
23 ."0 
■21 4'i 
23 .'i-: 
21 .52 
21 .51 


23 

31 

‘23 

36 

‘23 ‘24 

■2.1 

19 

23 

12 

2.1 

6 

22 

.58 

22 

50 

22 40 

22 31 

22 31 

22 

9 

21 

57 

21 

43 

31 

3» 

21 

15 

■20 

58 

20 

41 


1 20 7 
I 19 .52 
1 19 38 
1 19 24 
I 19 II 


I IS .58 
1 18 4.5 
» 18 3.1 
1 I.’ 20 
1 IS 8 


1 

17 7 

1 

16 58 

1 

lo >0 

1 

16 .13 

1 

.10 .16 


16 10 
16 -J S 
16 20 
16 1(1 
16 13 
'l6“lo 
16 8 


1 

16 7 

1 

16 10 

1 

Id 15 

1 

U. 17 

I 

1.) 22 

1 

■j6 -28 

1 

Id .16 

1 

16 14 

1 

Id .‘,.1 

1 

17 4 

r 

1717 

1 

17 30 

1 

17 44 

1 

18 1) 

1 

18 18 


18 37 

18 .57 

19 18 

19 41 

20 5 
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Nonagesimal Tables. 1!)5 

Note .—-If the Latitude be South of Greenwirh, or the Obliquity 
of the Ecliptic be greater than 23" 2S', change the signs in the 
Table, and apply the variations accordingly. 

The abo'.c Table was calculated by the formula of Dr. Ilriiikloy 
at the Observatuiy of Tiinity College, Dublin; viz. Let L = the 
latitude reduced ; 0= Ob. celip.; \ = A.R. of MediumCoeli; 
Then ros. A + cos. L = cos. arc 1. \shich is greater than n qua¬ 
drant in the second and thii d (piadrants of Mi d, CveU, C^ot. L + 
sin A = arc If. which is always less than a quadrant. Arc 11. 
+ O = arc III. where — takes place when Aries is West of the 
meridian, and + when East. Cos. of alt. nonag. = sin arc 1. 
+ sin arc III. Tang. long, nonag. = cos arc III. + tang, arc I. 
When aic III. is less than a quadrant, the lo7/g. nonag. is of the 
same affection as A; when greater, of the same same affection as 
arc I. 

The long, and alt. of the ntmag. was calculated for the lati¬ 
tude of Gicenwich, and likewise for 100 minutes of lat. N. of 
Greenwich, and the variations obtained by taking the difference. 


XLIV. True apparent Right Ascension of Dr. Maskklynk’s 
36 Stars for every Day in the Year 1821. By the Rev. 
J. Gkooiiy. 

[Continuctl from p. 112. | 

To Dr. Tilhch. 

Sin, — I BEG leave to apprize those of your readers who m.*iy 
have occasion to use the following Tables, that for the months of 
Nov. and Dec. the lliglit Ascensions arc calculated from the Tables 
of M. Ilcssclj anpexed to the first part of the Astronomical Ob¬ 
servations at the Royal Observatory in Konigsberg, and that they 
give the apparent Right Ascension of the stars at the lime tf their 
cnlminatiim, and not at the beginning of the day. 

It IS needless for me to ingkc any observation on the utility of 
this altciation which the learned Professor has made in the con¬ 
struction of his Tablc.s, or on their acknowledged superiority, in 
point of acciiiacy, over any other tables of this kind that have 
yet been published. Had I seen them befoie 1 had made the 
calculations for the former months, I should have used no other. 
Those days in which any of the stars pass the meridian twice, aro 
distinguished by an asteiisk, and the right ascension in such case 
is that at the first passage. 

1 am, sir. 

Your obedient servant, 

r .i-nc'sfpr. Sept. 15 , 1821. JaMES GrooBY. 
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XLV. On the Appearance of Meteors^ Parhelia, and Para- 
. selence, a% Prognostics in general of IVhid and Rain, By 
Dr, W. BunNEV. 

> Goiipoit Observiitoiy, Sept 19, 1S21. 

Sir, — According to promise I herewith send you a few more 
observations on Meteors, since the I2th ult. as a continuation of 
niy article on that subject in your last Number, and am 

Yours truly, 

To Dr. Titloch. William Burney. 


August 18, 1821. At 10 minutes before 10 P M. a coloured 
meteor passed from the star 3 in Aquila to a in the head of 
Hcicules, a space of 26°: the train was of a light red colour 
and about 16° long. At 35 minutes past 10, a bright me¬ 
teor, without a tiain, appeared about 12 ° above the western 
point of the hoiizoii, and descended obliquely towards the 
S.W. Copious dews fell in this aiul the sulisequenr night. 

-20th. Two small meteors appeared at a (pirirter before 

0 P M., one on each side of the Nortiv rii Crown. 

-21st. From 9 till 12 P.M. nine small mctcois appeared 

in vaiious directions in an apparently clcai sky, one ol which 
had a train behind it. 

—— 22d. Between 9 and 10 P.M. tlnee small meteors ap¬ 
peared to the westwaid. 

—— 23d. About 9 P.M. a huge and biiliiant meteor with n 
long colouied train appealed scvci.ii seconds in de'-cending 
oblicpicly from near the zenith towards tlieN.W.: seven 
other meteors appeared in vaiions paitN of the sky between 
9 and 12 o’clock, with no other charactei istic than that of 
being small, lofty, and having a gieat velocity. 

—— 24tli. From 10 till 1 P.^I four small meteors appealed, 
two under the constellation Hercules, one under Ur>>a Ma¬ 
jor, and one under Gcorgiiim 8 idus. The three pieceding 
day.s wcic the hottest of all otheis in this month; and from 
this time till the 27th inclusive, the sky was Ailed with va¬ 
pours, followed by 2 j inches of rain by the end of the month, 
generallv accompaincd by stiong easterly gales. 

Sept. Ut* Three small meteors descended between the clouds 
ill a westerly direction, about 11 P.M. On the 3d two 
winds crossed eavh other at right angles, and the lower cur¬ 
rent fro n the S.W. terminated in a brisk gale on the 4th. 

—— 6 th. At 6 A.M. two beautifully coloured parhelia were 
observed- here, one on each side of, and both 22 “ 35 ' distant 
from, the sun, which was then due East. The silvery co¬ 
lour behind the red portion of the parhelion to the North 

of 
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of the sun, was so brilliant as scarcely to be viewed with the 
naked eye, and appeared to be formed in a mixture of cir- 
rociuuulative and ciiiostrative clouds; the parhelion to the 
South of the ^un was foi lur'd lust, and both eiitiiely disap¬ 
peared when the clouds ]>asspd otf. These mock-suns wcie 
followed by a fdiiit solar halo, two winds, the lower one from 
S.E. mid the upper one fioiii S.W., and hequent showers 
in the day. Vivid lightning and distant thunder prevailed 
throughout the night. From 12 till 2 o’clock, afiei a liea\y 
shower of ram, the warm flashes ol lightning' were awfully 
grand, particnl.irly those in the northern part of the horizon, 
where the elcctiic sti earns ficquciitly«hot up from the clouds 
S'’ or 4'-' in pci pendiculur and oblique directions. 

Sept. 9th. At a quarter past 8 F.M. a colouied ineleor with n 
short train descended almost pcrpeiidiculaily hoin behind a 
large cloud, and appealed to hill in the western point of the 
horizon. A very stormy night followed. 

■ ■■■■ 10th. At half past 7 A.M. a hiight puihelioii appeared 
to the North of, and 22'' 40' radius fiom, the sun; and at 
8 o’clock a perfect laiiibnw; also I am othtrs, and a solar 
hah, in the eourse of the dav. .lletween 7 atHl 8 P.M. two 
faint parasehuw appealed, one on each side of the moon 
at the exteiior edge of ii large hah, on the top of which a 
small inverted arc tended to rieate uiiuther paraselene: each 
of them was 22'4.'>' distant fioni the moon, and situated in 
cirrostrativc vapour. 

-11th. Between 8 and 9 P.M. thiec coloured para^elenep 

appeared in cirrostrative beds of vapour, one on each lidc of 
the moon; the other at the top of a large halo that sur¬ 
rounded her, and all of them were iicaily of the same radius 
as thase last evening: aftei these rare pheciunnena had dis¬ 
appeared, the moon w'as appaicntly encompassed by a close 
yellow ctuana, and a green circle l^-° in diameter, followed 
in the night by heavy showers and a gale from S.W.: this 
change was previously indicated by the sinking of the baro¬ 
meter in the afternoon. The 12th, 13th, and 14tli, were 
distinguished by wind and laiii. 

—— 18ih. At 10 minutes past 8 P.M. a meteor with a spark- 
jjpg train appeared between the stars Aiainak in Andromeda, 
and Algol in Medusa’s head; between that time and ten 
o’clock, nine other iiietenis were seen without trains, five 
towaids the East, thiee to theSoutii, and one in a Westeily 
direction. The heavenly concave and the Milky Way at 
this time appeared in their most lefulgent splendour, tliickly 
atudded with stars, and the wind freshening. A gale sprung 

up 
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up fioin the N.W. in the uight, and prevailed the day 
ftoiii tlie same qimrtei. 

It is hoped that tlu*«<c ohsep'Mtioas will lie deemed sufficient to 
rslublish ii leccivcd npiiiioii, That meteors are in general pro- 
^^nostics (it wind, or wind and lain. 


XLVL 0// Mr. IIu)J)i,e’s Claim tn the Tnuention of a new Me¬ 
thod of (It.lcimining the Latifudd, Air. IIknrv Atkin- 

SCIN. 

To Dr. Tilloch. 

Sin, — Xn perusing the Number of the Philosophical Magazine 
for July, my attention was arrested by an article entitled ‘*Re- 
marhb on Mr. Riddle’s Claim to the Invention of a new Method 
of determining the Latitude.” As 1 happen to he acquainted 
with some citeiimstanecs eonneited with the insinuation thrown 
out by the wiitei, that Mr. Riddle obtiained the first idea of the 
method of calculation under discussion liom General B.'s papei, 
which y nsseits was published befoic Mi.R. had said any 
thing about it, and the rivnioirs which followed weie meiely a 
continuation of ilic same or a somewhat similar method— 
With lespect to the fuiinei paitof the assettion, I feel ni\«elf 
called upoii«ji|t. justice to a mdst wi^uthy and honourable iiidi\i- 
dual, publicly to declaie, that to wy ctilatn knowledge Mr. Rid¬ 
dle had piactisod the method of dctci mining the latitude de- 
sciibed in his paper of October 21, ISIS, as well as that given 
hy Geiieial 13. fur dclei mining the time with accuracy, dated 
“ Palis, 2.*jd November 1S17,” pierions to the period when this 
latter paper wa( ivritten: and, from vai ions c iicunistances, I have 
cveiy reason to believe that he had piactised them for sonic 
ycais before the period to which 1 can speak from my own know¬ 
ledge. 

I have now stated the (irincipal cause of my addressing you on 
this subject; )ct in addition, will yon permit me, sir, to observe, 
that when Mr. Riddle found that Gencial B. had laid a method 
of dctci mining the latitude by a sextant or circle befoie so 
learned a body of men as the Ro}.d Society ot Edinburgh, with¬ 
out the slightest hint that it had e\cr been published ^efo^; 
that this memoir was one selected fur publication in the Trans¬ 
actions of the Society, uithoiit any notification that it was not 
new; I do not sec how Mr. Riddle, knowing that he had pub¬ 
lished the sniiic thing two years befoie, could well say less than 
he did: nor would it have been calculated to cxcita any great 
dpgree of -urpiisc, had he claimed it, a discovery,” in much 

stronger 
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stronger language than by simply saying, “ The method of 
General B. is even more like mine than 1 was likely to antici¬ 
pate.*' But if it be tiue, as y asserts, that General B. received 
it ** from the continental observers,** his conduct in publishing 
it as he has done is by no means calculated to do him honour: 
neither will its appearance in the piinted Transactions of the 
Royal Society of Edinburgh be very creditable to that body, if 
the method be no way different from that which y says is de¬ 
scribed at length in the writings of three different Ibreigners* 

Yours very respectfully, 

Newcastle, Aug. 11,1821. Henuv AtKINSON. 


XLVIl. 0/1 Mr. Perkins's Conclusions with regard to the Com^ 
pressililtty of Water, drawn jrom the Results of empty j3o/- 
iles sunk to different Depths in the Ocean, By Mr. John 
Dbuchar, M.W.S., Lecturer on Chemistty ana on Materia 
Medica and Pharmacy in Edinburgh, 

To Dr, Titloch, 

Dear Sir, — Mv attention was sonic years ago directed to the 
porous nature of gla.ss, with the hope of ascei taiiihig its extent, 
and how it might be assisted by pressure: and in May last 1 col¬ 
lected together the result of my observations on the subject, and 
laid them before the Werneiiaii Society. In prosecuting this 
subject I was led to examine every properly authenticated ac¬ 
count of bottles filled only with atmospheric air, which, although 
properly secured at the mouth, after being sunk to a considerable 
depth in the sea had been brought up full of water. The most 
recent experiments of which 1 could obtain an account, were 
those of Mr. Perkins, contained in a paper upon the Compressi¬ 
bility of Water, read before the Royal Society of London, and 
inserted in their Transactions for 1820, Part II. Though 1 dif¬ 
fer from Mr. Perkins in my account of the manner in which the 
water gets into the bottles; yet 1 do not mean at present to en¬ 
ter upon that part of the subject, as I have discussed it fully in 
the paper above alluded to, which will be immediately published 
in the Transactions of the Wernerian Society; I intend to confine 
myself to a remark or two upon the intention with which these 
bottles were sunk by Mr. Perkins, with the view of suggestiiig a 
more advisable mode of performing the experiment for the pur¬ 
pose of proving what he wished. 

The bottlessunk by Mr. Perkins,besides being well corked, were 
Vol, 58. No. 281. S^t, 1821. C'c gene- 
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generally secured by eix layers of cotton or linen cloth,' saturated 
in a composition of tar and wax. The first experiment fioin 
which he draws any conclusion in favour of his hypothesis, is the 
thiid (sec Phil. Mag. vol. Ivii. page 54): the bottle was sunk 
300 fathoms; when drawn u|», only a part of the neck remained 
attached to the line. He concludes that the result was not from 
external pressuie, hut from the expaiihitm of the condensed sea 
water in the bottle; because the cork was compressed into half 
its length, making folds of about I-8th of an inch; and because 
the coverings, consisting of six layers of cloth and cement, had 
been torn up on one side. Now, from these ciiciimstanccs, he 
was not entitled to draw the .above conclusion; nor, supposing 
he hiid proved the piesMirc fiom without to ha\c h.ad no con¬ 
cern in producing the effect, was he entitled to .asciihe it to the 
expansion of the water. The great compressibility of air, 
convinces us that little lesistaiice was to be looked for from it to 
the external pressure of the water: the whole must have there¬ 
fore depended upon the strength of the glass and coverings. Now 
the failure of either of these might be the destruction of the other 
by the force with which the water would enter, similar to the 
accidents which sometimes occur, when ue suddenly cut a piece 
of bladder tied over the top of an exhausted receiver, the glass 
of which is rather thinner than usual. Should thei cfuie the com¬ 
pactness of the glass and the closeness of the coveiings resist the 
entrance of the water, under so great a pressure from without, 
we coidd expect nothing else but that the coverings should be 
torn, the bottle broken, and the cork probably compressed: or, 
if we suppose the concave bottom of the bottle to have given way, 
then the ntsh of watci upwards, into what wc might under that 
pressure, comparatively speaking,* call a vacuum, would be power¬ 
ful, and may be supposed to have coinpiessed the cork. 

But, in the second place, let us for a moment allow with 
Mr. Perkins, that the external pressure did not pioduce the re¬ 
sult ; it by no means follows of necessity that the water had been 
compressed, and that it had burst the glass by resuming its for¬ 
mer volume, when drawn to tlie surface. The bottles at the time 
they were sent down were filled with air; when the water there¬ 
fore enters, the air must be absorbed, and this absorption can only 
be maintained by continuing the external pressure: now when 
we draw up the bottle, the water and air will have a tendency 
to separate, and, as the space it formerly occupied is filled with 
water, the elastic force with which it must act will be very great; 
and this accounts for the Imltles only coming up whole when a 
space was left at the top h} the water, to receive the compressed 
air. In confirmation so far of this, Mr. Perkins remarks, that 

when 
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when the water was poured out at cflfervesccd like mineral wa¬ 
ter. 

Thus it would appear that the mode adopted by Mr. Perkins 
ill these, experiments, waa rather inadequate to the purpose he 
had in view. I woukl therefore, in (‘oiKlusioti, suggest, that in 
any future trials he may be disposed to make, he should previ¬ 
ously fill the bottles to the bottom of the corks with water, that 
the whole of the air may be removed: and, to render the result 
still more conclusive, the bottles ought to be inclosed in a cage 
of iron or copper. , Alter these precautions, should he find that 
the bottles were broken uhen brought up, be might then justly 
conclude, that the re-expansion ot the compicssed water had 
been the cause, since the counter-resistance ot the water within, 
must have piesentcd the effect of picssure from without so con¬ 
siderably as to prevent the breaking of the bottles from that di¬ 
rection : the only way, therefore, iii which they could be broken, 
would be by the external column of water compressing the coiit 
fined poi tion, and forcing an additional (piantity into the intc- 
lior: and by this agiiiii rchuining its former volume when the 
acting pressure is diminished. I remain, dear sir, 

Yours respectfully, 

John Dhuchar. 


XLVllI.— New Determination of the Ptopt^thms <f the Con¬ 
stituents of Water; and the Density of certain Elastic 
Fluids. By MM. Bebzklius andDuLONG*. 

A.S modern chemists in their analyses claim a degree of accuracy 
embracing the thousandth part of the elements employed, it is 
evident that the fundamental data from which they make their 
deductions should be free from filial degree of error which they 
profess themselves able to avoid in their experiments. Of these 
data, that of the constitution of water is one of the most impor¬ 
tant, and the most frequently employed. The proportions ge¬ 
nerally adopted of late years have appeared to be beyond suspi- 
cfoii of error, both by the means employed |o obtain them, and 
the ability of the observers who have conducted them. But we 
have bad some reason to believe that this number was liable to 
be affected by some slight error; and as the subject was of con¬ 
siderable importance, we resolved to conduct, in concert, the ex¬ 
periments necessary to ascertain this point. M. Bprthollet, 
whose liberality lias so often been useful to science, gave us 

* Fiom the jimalct de Ckimc et dc Pfmiguc. 
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every possible facility in our design, by putting at our dispossl 
the iaboi;ptory of Arcueil. 

The apparatus employed in the first experiments on the com¬ 
position of water, did not allow of that precision which is now 
required in chemical analysii. But the fiict being once esta¬ 
blished, that water is the result of the combination of oxygen and 
hydrogen, the knowledge of the precise proportions required only 
two facts to be determined; namely, the relative volumes of the 
two elements, and their specific gravities. The latter, being in¬ 
dispensable in a variety of researches, were already known; and 
for the former, Volta’s eudiometer was sufficient. The greatest 
confidence was justly reposed on this method, after iClessis. Gay- 
Lussac and Humboldt had shown, in their masterly Memoir on 
Eudiometry, the true proportions, in volume, of the constituents 
of water; and after Messrs. Bint and Arrago bad applied the 
most minute attention to the determination of the specific gra¬ 
vity of the greater number of the gases. 

If the proportion of h\drf)gen deduced from these results, 
namely, 13,27 per cent, was erroneous, the error was in esti¬ 
mating the specific gravity of either the hydrogen or the oxygen, 
or both; for the computation of respective volumes has this re¬ 
markable advantage, that, being dependent on a general laiv, it 
is incapable of error. Before we entered on new observations on 
the densities of oxygen and hydrogen, we wished to obtain, by a 
simple method, the confirmation of our doubts. The decoinpo- 
silion of an oxide by hydrogen n})pcared to us the roost accurate 
and convenient way; and wc adopted the following precautions 
to render the expciimcnl conclusive: 

Wc first procured perfectly pure hydrogen gas. Distilled zinc 
is not preferable for this object to common zinc, for they both 
contain the same impurities, iiumcly, lead, tin, copper, iron, cad¬ 
mium, and sulphur; but on passing the hydrogen through a tube 
containing fragments of caustic potash slightly moistened, the 
gas loses its' odour completely^ and comes out perfectly pure. 

Hydrogen gas, obtained by the action of diluted sulphuric acid 
oil zinc, was purified by sending the current through moistened 
fragments of caustic potash. It was then dried by being trans¬ 
mitted through munate of lime; after which it was placed in 
contact with oxide of copper dried and inclosed in a tube, which 
was united to the apparatus by two tubes of elastic gum, which 
allowed us to weigh it accurately both before and after the ex¬ 
periment. When the hydrogen had passed in sufficient quantity 
to expel the atmospheric air, the oxide of copper was heated by 
a spirit lamp. In the first experiments, the greater pait of the 
newly generated water wasievcived in a liquid state in a small 
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rcdip'ient ajttacfaed to the above-mentioned tube, in order to.allow 
ua to examine its purity: in tlie subsequent one^ the aqueous 
vapour and the excess of the hydrogen passed through a long 
column of fused muriate of lime. It is easy to see of bow much 
precision this mode of performing the experiment is capable. 
Hence the results obtained in the several trials differ but little 
from each other; and as we were not able to detect any impu¬ 
rity ill the water produced, we may consider the following ninn- 
liers expressing as exactly as possible the composition of tliis 
fluid. 

From the mean of three experiments it appears that 100 parts 
by weight of oxygen unite with 12.4S8 of hydrogen to produce 
water; which is equivalent to 88.9 percent, of ox}gen, with 11.1 
of hydrogen. Whereas the iiunibcr formerly assumed as the pro¬ 
portion of hydrogen to 100 of oxygen, is 13.27 instead of 12.488, 
which makes a difference of nearly a twelfth part. We can there¬ 
fore no longer doubt the reality of the ei ror which we had sus¬ 
pected ; but it became necessary to examine the cause of it, hy 
taking anew the densities of ox\geu and hydrogen, which we 
performed in the usual methods, adopting, however, the follow¬ 
ing precautions, which appear to us of so much importance as to 
deserve a particular notice. 

It has been proved by Mr. Dalton, that no gas insoluble in wa¬ 
ter can remain confined in contact with this liquid, even for a 
short time, without absorbing a certain quantity of the gaseous 
mixture which water always holds in solution. When the density 
of the confined gas does not materially differ from that of atmo¬ 
spheric air, the addition of the gas which is absorl)ed from the 
water produces no material error; but where the confined gas is 
hydrogen, in particular, it is obvious that an alloy of no more 
than a hundredth part will produce a prodigious error in the 
estimated specific gravity. It is very probable that to this cause 
(which was not known to Messrs. Biot and Arrago) we must 
attribute the error that affects the nimibqf which they have given 
for the density of hydrogen. We have avoided it by coi'ering 
the surface of the \vater that confines it with a stratum of fixgd 
oil, which, as it is well known, makes the passage of the gas from 
the water much more difficult. We have operated and given the 
results of our experiments both on dried gas, and on gas satu¬ 
rated with nioistiite. One may employ cither of them indiffer¬ 
ently, particularly when the external temperature is not very 
high. However, it has appeared to us that the observatimis 
made on the gases aitificialiy dried accorded better with each 
other. Not that there is any uncertainty in the data, on which 
are founded the coriectioiis that must be made for aqueous va¬ 
pour; 
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pour; but that, in passing the humid gases from the jar to the 
balloon glass, it is difficult entirely to avoid the condensation of 
a minute portion of aqueous vapour, when the sudden expan¬ 
sion of the transferred gas* causes a reduction in its tempera'* 
tiire. 

M. Biot, to avoid long calculations and corrections, often un¬ 
certain, has proposed ^o weigh the exhausted balloon both before 
and after the weighing of the gas, and to take the mean of these 
tiV(i determinations as the true weight of the balloon at the mo¬ 
ment in which it is weighed full of the elastic fluid. For this pro¬ 
ceeding to be accuiate, the atmospheric changes must go on uni¬ 
formly, and the first and third weighings should be made .at a 
distance of time nearly equal to the intermediate weighing. For 
short intervals, this method is not exposed to the risk of nny im¬ 
portant error; but when elastic fluids obtained by long and diffi¬ 
cult processes are operated upon, a considerable time may elapse 
between the firsit and the second weighing, and during the dou¬ 
ble of this interval, the uniformity of the variations may no longer 
have taken place. We therefore preferred taking the weight of 
the exhausted balloon immediately after each weighing of it when 
full of the required gis. A few minutes arc sufficient to 
make the vacuum, and during this^hort interval, it is very rare 
that any change in the circumstances of the atmosphere can 
bccur. 

The follbwing observations relate to oxygen, hydrogen, axotc, 
alid carbonic acid : The oxygen was extracted from chlorate of 
potash, and was passed through a strong spliition of caustic pot¬ 
ash, to extract any portion of carbonic acid with which it might 
be contaminated. The method of obtaining hydrogen has been 
already described. The carbonic acid disengaged fi'oin white 
marble by means of nitric acid, was made to traverse a long co¬ 
lumn of powdered cju'stals of subcarbonate of soda before it 
reached the vessel tlm wu to receive it. Lastly, the azote was 
obtained by dccomposag ammonia by chlorine, and passing tho 
gas through an acid and an alKnlinc solution alternately. 

The following arc the results of the specific gravities of the 
jgases according to our experiments, the gases being perfectly 
ary, and atmospheric air being sa 1,000. 

0.sygen... 1.1026 

Hydrogen. 0.0688 

Qaibouic acid...1.524 

Azote.0.076 

The gravities of the same gases, as determined by Messrs. 
Biot and Arrago, are as follows: 

Oxygen 
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' Oxygen ....•.• 1*10359 

Hydrogen.. 0.07321 

•Carbonic acid .»•#••••..••••.• 1.519 
Azote.... 0.969 


If n-e take tlie above proportions in weight of the elements of 
* water, and take the density of oxygen as obtained by our experi¬ 
ments at 1.1026, the specific gravity of the hydrogen will turn 
out to be 0.06S8, but by direct experiment it gave us 0.0687. 

It appeals,then, that the greatest difference between our results 
and those of Messrs. Biot and Arrago relates to the density of hy¬ 
drogen } which confirms what we have said above on the cause 
of thia difference. The increase in the number which we have 
given for carbonic acid, though small, i% sufficient, however, to 
influence in a sensible manner the number expressing the den-' 
sity of the vapour of carbon on account of its levity;; and it ap¬ 
pears to us to accord better with the results of the analysis of ve¬ 
getable substances. Lastly, the density of azote, calculated from 
unr observations, approaches more nearly to that which is de¬ 
duced from the composition of the nitrates. 

For the coityeniencc of those who engage in analytical re¬ 
searches, we have collected in the folibwing table the densities 
and proportions by weight of several compounds calailated from 
the bases above given. These numbers slmuld be preferred to 
those that are obtained by direct analysis, wnich Hardly ever bear 
the same degree of approximation that may be obtained by in¬ 
ference from the above-mentioned data.—Before we conclude, 
we may observe that our new results differ but little from those 
which are given in an anonymous numoir, inVirted |n the Annals 
of Philosophy for November ISfo and February 181-6; but 
the English author has added no observations, •fftid the hypo¬ 
theses which have served him to correct the established numbers 
being absolutely gratuitous or false, na^fideiice can be placed 
in his results. * ^ 
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XLI^. Noikef respecting New Boohs, 

Force Navale de la Grq,nde Bretagne, 2 Vols. 4 to. with large 
Plates, forming the Second Part of Mr. Dupin’s Fhyages 
dans la Grande Bretagne, 

Dtn>iN, a distinguished member of the Royal Institute of 
France, and one of the most eminent engineers formed by the 
Polytei^mc School, has conceived the project of examining all 
our public works and' iustitutipns, and of giving to the public 
what he finds in them worthy of general attention. His object 
is to present a compile picture of every thing connected with or 
conducive to the public force, opulente and glory of Great 
Britain. 

To methodise this immense plan, he has divided his subject into 
four principal parts, military, naval, commercial, and of in> 
dustry. In the course of last year, he gave to the world the mi¬ 
litary part, and he has now published the naval one. The author 
has consequently finished all that relates to the aits of war; the 
destruction part of his work is comply, and what remains to be 
done relates to the far more valuable jplrt of production. If Mr. 
Dupin shows himself equally accurate, judicious and philoso¬ 
phical, in treating of the last, as he has been in treating of the 
former, he will raise a monument worthy of our national gieat- 
iiess; and acquire for himself a claim to the gratitude and le- 
membrance both of his own country and of ours. 

In a former number of our Magazine, we gave an account of 
the volume on military farce ; we 4hall now proceed with giving 
the account of that on the naval. 

The judgement which we have given of the first part has been 
adopted and confirmed by most of the critics who have since re¬ 
viewed it; and we dare say they will etjually join us, in paying 
to the author a still greater and not less merited tribute of esteem 
for the two subsequent volumes. In these, not only the institii- 
tjopaateon which the English navy is founded, but all the esta- 
'b)ii(MHl!Mnd publjo woiks relating to it, are described and 
jud|fnH|mt only with an acute, penetrating, and skilful eye^but with 
an unpi^diced, candid and philosophical mind. 

The first volume of the naval partifthe third of the collection) 
presents the Constitution of the navy. Under this title the author 
treats at first of the royal and legislatiye authorities considered as 
far as regards their influence and authority upon the navy. Af¬ 
terwards he considers the nature' and extent of the authority of 
the Admiralty, and of the military officers from the admirals down 
to the petty officers; he describes the composition and organiza¬ 
tion of the crews of ships of war and of the royal marines. Then 
Vol. fiS. No. 281. Sept. 1821. D d follows 
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follows the civil part of the naval administration an divided into 
the departments of the pay-master of the navy, navy boards and 
surveyors of the'navy. 

Mr. Dupin examines at great length the office of transports as 
it was in time of war, and the victualling office. He describes 
with peculiar minuteness the humane provisions which have been 
made to secure the health of the troops when embarked and very 
often crowded in great numbers; and shows from some striking 
facts the happy result which has been produced by the im¬ 
provements thus introduced. 

Mr. Dupin is still more particular about all the means of im¬ 
proving the food of seamen. He details at length the allowances 
in food and drink; and expatiates on the care which is taken to 
procure for our gallant tars the best hread, beer, spirits, meat 
and fish, as well as the excellent rules for distributing equally 
and inipai tially the allowance of a ship's company. Mr. Dupin 
also speaks in warm terms of the peculiar attentions taken to 
prevent disease, and gives several lemarknble instances of the 
consequent diminution in the number both of sick and dead on 
board the ships of the Eii^lish navy. The author confesses that 
in addition to his own d^rvations, he has drawn a good deal 
from the learned productions of Sir Gilbert Blane, formerly one 
of the principal medical officers in the British navy. 

Mr. Dupin has cmsecratcd a chapter of his fiist volume to 
the treatment of prisoners of w'ar. lie mentions only what he 
saw of the hulks in which these prisoners were confined, what 
our illustrious and humane Howard declared to have seen w’hen 
he visited these places of seclusion, and what is officially avowed 
in the reports of naval revision. We meet in Mr. Dupin with no 
sueh disgusting and injuiious declamations as those of General 
Fillet and other libellous wi iters However, wc must confess 
that his pictuie is sad en^igii to make us desiious to sec in futuie 
wars, the unhappy prisoner treated in a manner more worthy of 
the justly boasted British humanity. 

Having finished ail that coiiceins the general or as he calls it 
central administration of the civil affairs of the navy, the author 
describes the civil administration of the sea ports and dock yards. 
Here, as well as in most parts of our institutions, the author finds 
a great superiority on our aide compared with the institutions of 
his own country. So candid a confession from such a judge as 
Mr. Dupin gives us the best proof that our splendid naval vic¬ 
tories are equally due to tHb unparalleled bravery of our officers 
and sailors, and to the excellence of the institutions by which such 
successes are prepared and facilitated. 

After expidining the general regulations on which the consti¬ 
tution of our navy is founded, the author considers the state of 

the 
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the navy itself either in time of peace or war. He shows the pro* 
gress of our naval force since our glorious Revolution to the pre¬ 
sent day ; he finds the number of large ships four times greater; 
the number of seamen employed on them 3^ times greater; and 
lie declares that, comparing this with the services rendered by 
the navy at the two epochs of 1688 and 1808, we must be asto¬ 
nished how it is that with so little an increase in number, both of 
ships and men, we coidd produce results of so different an im¬ 
portance and magnitude. 

We have read with peculiar attention the chapter in which 
Mr. Dupin considers the number of dead and sick in our navy 
in time of war. He shows from the data furnished by Dr. Blane, 
the happy change which has taken place since the last thirty 
years in the healthiness of our men of war, in consequence of 
the better victualling, the greater care given to cleanliness, ven¬ 
tilation, and comforts. 

The last chapter enumerates all the funds of relief established 
by British generosity and gratitude in favour of the superannuated 
officers, sailors and marines, when they are no longer wanted for 
the public service, or when their infirqiities render them unfit to 
fight the battles of their country: slAlih is the establishment of 
Greenwich Hospital. 

The second volume of the Force Navale contains all that relates 
to studies and works. It is the professional and not the least 
valuable part of the book. 

Under the title of what Mr. Dupin calls force he con¬ 

siders at first the popularity of the British navy; and as an ex¬ 
ample of the veneration shown by tjie nation for their illustrious 
dead, presents us with a very animated description of the ho¬ 
nours paid to the remains of Nelson after the victory of Tra¬ 
falgar. 

The discipline of our navy, Mr. Dupin declares to be supe¬ 
rior to that of any other state in Europe, and shows in what par¬ 
ticulars it is essentially remarkable and excellent. 

The navy is, of all the military arts, that which is most indebted 
to science. Mr.Dupin as a geometer and an academicien could 
not fail to notice how science has contributed to the progress 
made in navigation and naval architecture. He gives the his¬ 
tory of the remunerations given by the British government to 
the discoverers of the best means of finding the longitude at sea; 
lie mentions also the well merited recompenses bestowed on Sir 
Robt. Seppings and Mr. Brunei, the latter for his block machinery, 
the former for his improvements in the structure of our men 
of war. 

The author next examines what the English government has 
done for giving the necessary instruction to the shipwrights and 

D d 2 seamen. 
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Beamen. His accounts of the school for naval architecture^ of the 
Royal College at Portsmouth, and of the Naval Asylum at Green- 
wich.>are particularly interesting. 

Sii^ chapters are consecrated to the exercises, naval tactics and 
battles. We cannot here give a sufficient idea of so important a 
subject, and must content ourselves with recommending the work 
itself to the attention of allofficer8,particularly a remarkable chap* 
ter in which Mr. Dupiii explains how it happened in the last was, 
that the Americans obtained successes so unexpected and so un¬ 
natural as they did at first. In treating of these subjects Mr. Dupin 
holds out the e\|)IoUs of our naval heroes. Nelson, St. Vincent, 
Kxinoiitii, Sidney Smith, &c. as examples to all the maritime 
powers, and never suffers himself to be biassed by any undue par* 
tiaiity to shade the splcndoui which belongs to our naval history. 

A large part of the book is consecrated to naval gunnery, which 
prc.seiits ,to the author many recent and valuable improvements. 
(General Blomeficld’s and General Congreve’s short guns. Ge¬ 
neral Congreve’s mounting of naval ordnance. Col. Howard 
Douglas’s double Hinted'lock. Col. Millar’s new chambers for car- 
rnuadcs; are the most preeminent improvements or inventions 
wliich he describes at length. He gives also a great many ballistic 
experiments; he sets particular value ou those carried on at 
Woolwich with the ballistic penduIuiU, under the direction of 
Dr. Gregory, professor of mathematics at the Royal Military 
Academy. 

Having treated at length of the naval ordnance, he then exa¬ 
mines our men of war furnished with all their guns, and means 
either of attack or defence. He compares the strength of our 
wooden walls with that of the foreign men of war, and almost in 
every particular relating to military power, acknowledges the de¬ 
cided superiority of our navy. 

In treating upon this plan the offensive and defensive strength 
of our navy, compared with that of the various maritime nations, 
Mr. Dupin shows himself an able engineer, deep in theoretical 
knowledge, and possessed of a remarkable power of observation, 
joined with an uncommon degree of rectitude of mind. 

Next to the actual strength of ships the most important object 
is to give them duration. We have pf late greatly improved in 
this respect. Mr. Dupin bestows on the book recently pub¬ 
lished oil this subject by Mr. Knowles, its due portion of com¬ 
mendation. 

To finish hU work, Mr. Dupin has devoted twelve chapters to 
the description ot all our dock yards and their dependencies. 
These magnificent establishments, where have been built, fitted 
and repaired, tlie fleets which conquered all the seas of the world, 
rei^uiied a no less extensive des^iption. Among the objects 

which 
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which here receive the auchor'e special anil fawmrable notice^ are 
the new smithery erected under the inspection and upon the 
plans of Mr. Hall; Mr. Hookey’s means of binding timber; the 
saw*mills erected by Mr.Brunei; the extensive and beautiful hy¬ 
draulic works carried on at Sheerness by Mr. Thomas under 
the direction and according to the plans of Mr, Reiiiiie, &c. 
At Portsmouth as well as Chatham Mr. Dupin describes the 
buildings, docks and machinery, for which wc are indebted to 
Gen. Bentham, formerly superintendent of our naval works. 

Mr. Dupin gives also very accurate descriptions of the great 
naval hospitals, of Haslar at Portsmouth and of Plymouth: with 
respect to the latter, he acknowledges himself indebted for many 
valuable informations about the treatment of sick seamen to Dr. 
Hammick, one of the principal medical officers of our navy. 

At Plymouth the most interesti.ig work described by our au¬ 
thor is the break-water conducted by Mr. Widby under the in¬ 
spection and upon the plans of Mr. Rennie. This description, 
already publish^ in French, translated into English, and received 
with a merited favour by the public, will be found considerably 
improved in this volume, to the end of which we are at last 
arrived. 

The naval part is accompanied by a dozen large drawings beau¬ 
tifully engraved, and representing with the greatest nicety the 
architectural or naval works and machines dcseribed in the two 
volumes. 

Such is the great variety of interesting information collected 
by Mr. Dupin, that we have only been able in this account to 
indicate the principal heads of the most interesting objects com¬ 
prised in his descriptions. 

No doubt persons well conversant with the subject will find 
some inaccuracies or mistakes in various parts of the two vo¬ 
lumes which we have reviewed; but we can say with the learned 
critic of Mr. Dupin's military part in the Quarterly Review*, far 
from being astonished by such mistakes, or inadvertencies, we 
must only wonder how they are so few in number. We suspect that 
but few officers either of our army or navy have acquired so ex¬ 
tensive, deep and accurate knowledge of our military institutions, 
studies and works, as this intelligent foreigner exhibits. 


An Introduclvm to the Knowledge of Punguset, IVilh En¬ 
gravings, 8vo. pp, 20. 

It was observed by Linnieus in his PhilosopfUa Botamcaf about 
70 years ago, that the order of Fungi, to the disgrace of science, 
was then a chaos, botanists being ignorant what might be a 


* See the last Number. 
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specie^ what a variety. The reproach is still in a great degree 
applicable, though certainly considerable attention has of late 
years been bestowed on this department of botany. The pur¬ 
pose of the present neat and unassuming tract is generally to 
bring into notice the whole tribe of Funguses, the more minute 
as well as the larger kinds, and particularly to recommend to 
botanists, and such as are fond of drawing flowers, to take accu¬ 
rate figures accompanied with descriptions of such of them as 
they may happen to meet with. What renders it peculiarly 
dcsirabtg,'’ says the author, for all those who arc capable of 
taking good figures, to pay attention to this tribe, is the difliculty, 
indeed it may be said of somtf of the species the impossibility, of 
preserving them like other plants; and also of conveying them 
to a distance in a fiesh state, to be figured. Some soits, the 
Lycoperdons, the hard Boletuses, and ^ome Spheetias, may easily 
be preserved in a dry state for many years, without materially 
altering their shap^. Others, the Mucors, are so tender, that 
great care must be taken not to shake them, in removing them 
from their places of growth. Tlieke are some of an intermediate 
substance, which may be preserved in Herbariums in a dried state, 
and be of great service to botanists; several species of jigaric 
may be thus kcjit. It is those sorts which when gathered can¬ 
not be sent to a distance without loi^g their shape or colour, 
which require immediate attention: it may be observed in such 
cases, that, * delay is dangerous,* Stid'lhat * there is no to-mor¬ 
row;* for a few hours, or less, will make so great a difference in 
their appearance, as to render it impossiblo for them to be pro- 
peily figured by any one." 

The genera which the authot has adopted, arc four more in 
number than what Linnaeus arranged^all the species of Fungi 
under, contained in bis works; yet he expresses himself aware 
that it ** will most probably not be thought sufficient to compre¬ 
hend all the known species.** Incomplete as the selection of 
genera may be, however, he trusts that ** it will serve the purpose 
of affording sufficient information to those who may attentively 
examine it, to be at nd great difficulty in most cases in deter¬ 
mining what genus any Funguses they find are placed under in 
other publications.** 

Having been favoured by the autho" vrith the use of his plates 
for the illustration Qf this notice, we subjoin a list of the different 
genera, with their more prominent distinctive characters, re¬ 
ferring our readers to the work itself, for a more detailed expla¬ 
nation. 

Genus 1. ji^aricus. Fig. 1. Plate III. 

** Fungus horizontal with gills or lamelks on the underside. 
Linn. 

« 2 . 
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2. Boletus, Fig. 2, 

Fungus horizontal, with pores on the underside. 

'' 3. Uydmm, Fig. 3. 

** Fungus horizontal with spines on the underside. Linn. 

‘^A^Clalhus, Fig. 4. 

** Volva or wrapper coriaceous, body of the Fungus hollow, 
cellular, pierced; seeds immersed in a glutinous substance. Phil, 
Mag. 

“ The generic character of this, genus,*’ observes the author, 

is totally different from that of I4l|^aeus: it has been altered, in 
order to include the Stinking Mcretl, and the Red-headed Morelt, 
both which, in several respej^ts, much resemble the CkUkrus 
canceilatus (a foreign specie^, although in outward form, when 
at maturity, they appear ver)r'different. The specific characters of 
the three species are as fbUnw (5rst.published in Phil. Mag.): 

Cl. cancelhtus, ^hieh n^^yir be* called Latticed Clathnis. 
Corpore globoso fenestr^lo. . 

Cl, pileatus. Stinkingmorell. -'Corpore cylindi^o, pileo 
favoso. 

** C/. capUulatus, Redheaded Morell. Corpore cylindrico, 
capitulo corrugato. . 

“ 5. Heivella. '>Fig. 5. 

“ Pileus on a stem, 8iftbolli,.oo both sides, seeds thrown out 
from the under surface.— Withering, 

"•>6..!Pessiza. Fig. 6. 

Plant concave, seeds on the upper surface only, discharged 
by jerks.— 

“ 7^ iSidularia. Fig. 7. 

Fungus leather-like, l^Il-shaped sitting, capsules large, flat, 
filed by pedicles at the bonom of the bell.— Withering. 

S. Clavaria, Fig. 8. 

‘‘Uniform, upright, club-shaped, seeds emitted from every 
part of its smface',—“fathering. ^ 

“ 9. Auricularia. Fig.- 9. ^ 

“ Flat, membranaceous, fixed by its whole underside, but be¬ 
coming detached apd turning up with age, seeds discharged slowly 
from what was the upper, but is now, in its state of maturity, the 
under surface.— Witting. 

“ 10. Spheeria, Fig. 10. 

“ Fructifications mostly spherical, opening at the top; whilst 
young filled with jelly, when old with a blackish powder.— 
thermg. 


“11. 
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^W.Tfickia, Fig. 11. 

X ** I If clusters mostly fiKed to a mcmbranacous basej capsules 
globular or oblong, leeds escaping from its whole,8urface through 
openings made by the separation of the fibres.— WUherhtg, 

** 12. J^iiculariu. Fig. 12. 

Roundish Ar oblongs $oft and gpUtinous when young, when 
older firm, triable, tearing open i&i^|^imi|iately) pnd discoveruig 
seeds enXaiigled in capillary fiBliej^i^iculated membranes or 
]eather«likc cases.-—' 

13. Ijg t$r^^r,e. \3. 

** Roundish, K^esKy, firm, b^oiZliD2’'Von^ry avd opeiiipg at 
the top, seeds fixed to«^jupen|MJn^dea w^th the ipner coat 
of the plant.— fTitheringji^^^ . * 

" 14. pSRf/ jd# 

Fugacious/head a tNmsjjiarbnt^ after¬ 

wards opaque; stem^cithct sinipi|h|C frwebed.!' 

The author observes id^onc^^mmtn^imt modesty', ibhat the 
work, which does his zeal for jhlbunHyifl^' pf botany much cre¬ 
dit, ** is not pqt forth as eventfp^cMmj^AVa complete System 

Fungi (so far a« relates <o ^eiGl|pih|Lj^(it thpt the object of 
it is particularly tq rccdktinlend people and others, 

whether botanists or not,* who«af^%tfl^oC ^id in the practice 
of, di awing flowers, to take qpcuratlliif^Ure^ ac([ompanied with 
descriptions, of such Funguses vs theyjlihjj^ie^ ynth; and, ge¬ 
nerally , to bring into notic^^ tribe oi*4e^t^es, which, not¬ 
withstanding the advanced st^^it knowiftgO u thp present pe¬ 
riod, md) be called *Rotauical\)utca«lfe**' ^ • 

A familiar Treatise on Disorders oftHb Stomach ,afld Bowels, 
Inlious and ncivous Afiectionx, with gn Attempt to eoKcet the 
most prc\alciit Criorsiii Diet^xercise, &e. being an Ej^i^sition 
of the most approved ^Means for the Iinprov^gient and^l^resdi'- 
vation of also % Refutation of the ArgumentSi, Utged 

by Sir Richard PMlips against the use of Animal Food; contain¬ 
ing likewise the Authovfs Opinion of the* most probaMe conse¬ 
quences of many prevailing Habits i i Socifty, with practical 
Hints for their rrevention. By George Shipman, Member of 
the Royal College of Surgeons in Lom|gn. 


PreparingJor Puhlicathn, * * 

Dr. J. Reade is preparing for publication,^A Trta^\w Vision, 
founded ou uew and intcrcbting c\pcrimeat8< i ' 

"*1 ‘ \Vc 











218 Slatue to the Memory of the late Sir Joseph Banks. 

the Britidh Museum for permission to place the statue where 
proposed. 

That the following be a Committee for carrying the above Re¬ 
solutions into execution: 

The Bail of Egremont. 

The Earl Spencer, President of the Royal Institution. 

The Earl of Aberdeen, President of tlic Antiquarian Society. 

The Earl Whitwoith. 

Sir Everard Home, Bait. 

Sir Ikiinphry Davy, Bart. President of the Royal Society. 

William Hyde Wollaaton, M.D. 

William Geoigc Matoii, M.D. 

Sir James Edwaid Smith, Prebident of the Einncaii Society. 

Thomas Andrew Knigid^ Es(|.- President of the Morticultuial 
Society. 

Joseph Sabine, Esq. * 

That the Subseriptions Ix^paid into the Banking House of 
Messrs. Drummonds, at ^haring Cross. 

That the above Resolutions, together with a List of the Siib- 
scubers, be pulilished in the London Newspapers, as soon as the 
reply of the Trustees of the Britisli Museum has been received. 

I'hat, in the mean time, Copies of these Resolutions, and a 
List of the ^subscribers, up to flic closu of this day, bu printed, 
and transmitted to thf^ lucscnt^tbscribcrs, and to, such other 
persona as arc likely to bccdnic ^iiliscribcrs to the Monument. 

That Joseph .Sahine, Esq. lie requested to diicct the execution 
of this last Resolution, and to receive Letters and Notices of Sub¬ 
scriptions, to be addies'>tid to Ipin at the House of the Linncaii 
Society. * 

That Sir EvciukT Home be empowered to/Iraw on Mc&bis. 
Diiimmonds for the incidental expenses inc^rjcd in carrying theso 
Resolutions into effect. 

That the thanks of this Meeting be given to Sir Everard Home, 
to Mr. Sabine, and to Dr. Ma||)i, for the trouble they had taken 
ill prepiiiing the business of tins day. 

i * . 

The following Reply to the Application made to the Trustees of 

the Biitish Museum, in compliance with the Resolution of the 

Subscribers, has been received. 

RritiVh Muspuin, July 1 i, 182l‘. 

Sir,—I have the honour to acquaint you, tliat the Minute 
which accompanied your Letter of yesterday, respecting the wish 
of the Snhsciibeis to Sir Joseph Baiiks^s Statue, to have it placed 
in the HaJI of the British Muteunif has been this day laid before 
a Committee of Trustees; by whom 1 am directed to stale, that 
they approve of the prbposal submitted tq them, and will be veiy 



New Bsrpedition to Africa, St9 

glad to receive the Statue of a person, for whose memory, col¬ 
lectively and individually, they entertain so much respect. 

I am', sir, your obedient huiftble servant, 

Hunhy Ellis, 

To Joseph Sahine, Esq. Secretary. 


KKW EXPEDITION TO AFRICA. 

His Majesty expressed his dcsiie, a short time since, that an 
expedition sliouUl he formed to explore certain parts of Africa 
wliicli border upon Egypt. The idea was suggested in conse¬ 
quence of the successful reseaichcs of M. Bel/nni in the latter 
country ; Imt the object of the present expedition is of a different 
character fioin the pursuits of that gentleman, inasmuch as it is 
the discover}, not of the ponderous iiiuiiuiuetits of Eg}ptiaii art, 
but of the iciiiains of Gieck and Roman edifices, which, it is 
conjectured, aie scattered in different pnits of Libya—>a country 
which those celebrated nations visited, and in vvhich they esta¬ 
blished coloiqes at several diffeient periods, but which, it is sup¬ 
posed, no Eiiiopcans have sinae explored. 

The gentlennin who has been chosen by Goveininent, with the 
approbation of His Majesty, to superintend this expedition, 
is Mr. Reccliey, many years sccietnry to IMr.'Salt, the English 
Ooiisul to Egypt, and the constant companion of M. Belzoni in 
his late indefatigable reseaichcs. The Loids of the Admiralty 
have also affouled every assistance iii their power to advance the 
object of this expedition, by fitting out a small vessel witha coni- 
pleinciit of men, and intrusting the command to Lieutenant 
llecchcy, who was engaged under Captain Paiiy in the lust 
Northern Ex))oditioii, and the ollicor fioin whose liiawings were 
executed some of the engravings that embellish the account of 
that voyage of uhieli the public aie in possession. Tlie vessel is 
intended to sail round the coast, and to wait upon the expedi¬ 
tion, which will only proceed so far in the iiiterioi as will be con¬ 
sistent with its safety, or allow Sii easy return to the coast. The 
expedition will start from Tripoli, to the Bey of which a commu¬ 
nication has been dispatched from tliis Goveininent to icquest 
assistance, which will, no doubt, be afforded, as it has formerly 
been by that Power upon similar occasions. 

Jiibya, the country about to he explored by our adventurous 
countrymen, is that which in ancient times contained the two 
countries of Cyrcnaica and Marmot ica. The former was called 
Peiitapolis, from the five great cities which it contained; one of 
svhich was Berenice, or Hesperia, now Bernic, the spot; where 
the celebrated Gardens of the Hesperides are generally supposed 
to have existed. Not far distant was Barce or Barca, aUd Pto- 
lemais, now Tolometa. To the east of the extreme northern 
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ppiiit of the coast, calleil Thycus Promontoriunf, now Cajic Hi* 
sat, was Apollonia» now Mnraw-Susa, or Sosush, formerly the 
port of Cyrene, that city being situated a little inland: it was 
founded by Battus, who led thither a Lacedaemonian colony from 
Thera, one of the Cyclades; and the kingdom was afterwardv 
bequeathed to the Romans by the last of the Ptolemies, surnamed 
■ Apion, and was formed by that nation into a province with Crete. 
The expedition will explore the vestiges of it, which are supposed 
still to remain under the name of Curin: to the east of this stood 
the fifth city of ancient Cyreiuiica, called Darnis, now Denie. 

South of Marmorica (before mentioned), which our country¬ 
men will visit, and in the midst of the sands of the Libyan Desert, 
was a small and beautiful spot, refreshed by streams and luxuriant 
with verdure, in which stood the Temple, so celebrated in anti¬ 
quity, of Jupiter Amnion, said to have been founded by Bacchus 
in gratitude to his father Jupiter, who appeared to him, when 
perishing with thirst, in the form of a ram, and showed him a 
fountain. Here was the Pons Solis, whose waters were cold at 
noon and hot at night. Here also was the celeMated andenc 
Oracle, so difficult of access through the Libyan Deserts, and 
which was consulted by Alexander the Great after a memorable 
and dangerous journey, the token of which transmitted to poste¬ 
rity, is the rani's lioin upon the head of that Conqueror on nu¬ 
merous medals. 

The Expedition will, in all probability, be engaged three or 
four years. - 

DISAPPEARANCE OF A MOUNTAIN. 

The Journal des Debats says^— ** An extraordinary event hap¬ 
pened in the environs of Aubenas on the 15th of June last. A 
loud report was heard, during five or six minutes, to the extent 
of six miles round. The inhabitants knew not the cause; when 
a very high mountain, called Gerbier de Jone, at the foot of which 
^rings the Loire, disappeared, and presented nothing but a lake. 
This mountain was high, and it lyas difficult to reach tine top, at 
the extremity of which there was a fountain. The commotion 
was so strong, that it produced an earthquake five leagues in cir¬ 
cumference." . -' ■ ■ 

observatory at ABO. 

The Emperor Alexander has erected at Abo in fiiilaud, .a nyq^ 
nificent Obwrvatory, the direction of which hv has iiitrutled 
tte celebrated astronomer Balbeck. 

NEW SHETLAND. 

** The large islands of South Shetland, which have Iieen dis¬ 
covered, are five in number. One has been named Livingston's 

Island 
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Iiiland~-aiintiier Robert’ji. Someof the harboura fcre very good { 
voMcis in tiiciii being land-locked. Of the three first mottths of 
the present year, the mildest experienced there was March; bat 
the seals had mostly retired to the water. A soiitaay spot or two 
of something like grass were the only marks of vegetation. No 
field ice ^vas seen, but innumerable islands were flootitig about. 
The flesh of the young seals was often eaten, and was not dis« 
agreeable. The remains of the seals were generally left on the 
beach, after the skins were taken off; but, if convenient, pro« 
bably much oil might be made.”—jimertcan Sentinel. 


EARTHQUAKE. 

Batavia Journals of the 28th of April give an account of a ter¬ 
rible earthquake which took place, on the 29th of Decemlier last,' 
on the south coast of Celebes. It did immense damage, espeeially at 
Boeluskomba, where the sea rose several times a prodigious height, 
and then falling with incredible rapidity, alternately deluged and 
left the 8hore,destroying all the plantations from Boiitaiu to Boe- 
loekomba. Many hundred persons have lost their lives. The fort 
of Boelcekomba was much damaged, that of Bontaiu less so. 

On the 4tli of January, this year, there was another shock of 
an earthquake; but we not learn that it did any damage. 

PHASNOMENON IN THE TIDES. 

Friday, the 7th Sept., a singular phaeiiunienon was observed 
at Arundel, by the ebbing and flowing of the river Ariin, five 
different times in the course of two houis. When the great 
earthquake at Lisbon took place on the 1st of November 17>'i<'i, 
a sitnilar circumstance accurred, and with the same undulation 
of the waters, although no tremuloiM motion was felt. 

BOTANY. 

A curious and beautiful plant. Cactus hexagomiSy or six-an¬ 
gled Torch Thistle,' was in fiill bloom last month, in the green¬ 
house at Chapel-house near Bury St. Edmund’s: — its corolla 
b^an to expand at six o'clock in the evening, and gradually 
closed at the same hour of the following morning. It is a native 
of Surinam, and is seldom known to flower in this country; but 
experience has shown it may be greatly accelerated by a free ex<^ 
poeure to the sun and air during hot and dry weather. The pre- 
sent'pIaDt is seven feet high, and supposed to be of about thirty 
years’ growth. 

In the nursery of Mr. Boughton, at Lower Wick, near Wor¬ 
cester, is a beautifiil and rare specimen of the Yucca gloriosa, 
or Superb Adam’s Needle, in full flower, the stem of wltjeli is 
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nearly nine feet from the earthy and it has between six and leven 
hundred Uossums on it either open or to open. This plant is ft 
native of North Anieiica, and was first brought into England in 
the year 15.%. 

A new species of black currant has been cultivated in Cam¬ 
bridgeshire,* the fruit of which is so Ifirgc, that in some instances 
a single berry weighs 6i grains, and measures in circumference 
two iiiciicfi and a half. 

There is at present to be seen in the garden of Mr. Miller, at 
the Abbey, Edinburgh, what is conceived to be a very gieat ciiri- 
asity. In the bed of carnations, ilicie is one root, a stalk from 
which has pioduced one cat nation half red and halt u flesh eoloui; 
another wholly a flesh colour spotted with red; and the third u 
dark red. 

The Professor of Agriculture and Botany in the University of 
Modena, strongly icconimends a species of Clover that has not 
hitherto been cultivated in this country, namely, the Trijolium 
wcarnaianif or Crimson Clover. He iccoinmends this plant as 
the earliest of Ticfoils; as the most useful for increasing the fo¬ 
rage; ns requiring only one ploughing and hni rowing to cover 
the seed; as peculiaily calculated foi diy soils, even gravch: 
and as prefeiring the moinitain to the plain. It is so hardy that 
it may be sown even in autumn, and it stands severe hosts well. 
If sown 111 spi ing, it will yield a good crop that year. Iconic ex¬ 
periments have been tiied wiih this plant in Berwickshire, which 
in a great measinc justify what has been uiged in its favour. 

\ M'CINATION. 

The festival in iionour of Dr. Jenner, to whom mankind are 
indebted foi the discovery of Vaccination, was lately celebrated 
at Beilin by a siipcih banquet. All the faculty in the city wcic 
present, together with several functionaries and statcsiiicn. The 
C-ouiisclior of State, M. Hiifeland, presented at the close of the 
banquet, lists of the children who had been vaccinated in Prussia 
during the y cai IS19, and the result was, that upwards of 400,000 
children had been inoculated within that period. 

VOLCANO IN THE 13LB OF BOURBON. 

[Account of >i lute explosion, by an oyc witness ] 

On the 27th of February, at 10 o’clock in the morning, the 
weather being clundy, a friglitful noise was heard like that of a 
loud clap of thunder, produced by the explosion of a column of 
fire and smoke from the crater of the volcano. The cleni ness of 
the rest of the day prevented a full enjovnieiit of this brilliant 
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horror; but on the arrival of night a pillar was perceived, formed 
of masses of fire and inflamed matter, shooting ninjestically to a 
prodigious height, and falling with a crash which inspired terror. 
The brightness which it diffused was such, tlmt over all the ex¬ 
tent of this quarter a letter could be read by the light of this pro¬ 
digy. Towards the middle of the night thicc rivers of fire were 
discovered opening a passage near the summit of the mountain, 
a little below the crater, and taking a diicctlon perpendicular to 
the high road. On the ilth of March one of them had passed it, 
leaving a line of lava ii feet high by 20 hioad, and rolled to the 
sea over an extent of 30 poles, throwing up the water to such a 
height, that it fell down in the shape of lain. 

At the moment of the eruption, a shower, composed of black¬ 
ish ashes, of gold coloured glass, and sulphurous particles, fell in 
the vicinity of the volcano. It mined thuvs for two hours. On 
the 9th of March we cxpciiencrd an eaithipiake, which was of 
so short a duration, that we could not determine its direction. 
From tile first moment of the eruption to the day on which I 
write, tlie volcano has not ceased to burn. On the 1st of this 
montli, it thiew out such a quantity of smoke, that the higher 
parts of the island were coveicd by it. On the 2d the rain was so 
abundant, that the arm of the lava teaching to the sea was extin¬ 
guished, and oil the 4th it could be passed without initcli danger. 

An obsciver, whom I placed in such a nianiicr as to seize the 
most minute circumstances wliieii the volcano in activity might 
present, tells me that at this moincnt the second aim of the luva 
has I cached the high load on a base double the breadth of the 
foiiner, or GO poles,and that the third is 200. 

Having long icsided in Naples and Sicily, I have asccitniued 
that the lava pioduccd by the volcano of bourbon docs not at all 
icsemble that piodnccd by Vesuvius unci/Etna ; the lava of the 
two latter volcanos is coinfuict, haul, and not porous : trinkets 
and snuff boxes arc made of it, vvliicli take a polish finer than 
marble. The paveiiicnt of Naples is made of square blocks from 
Mount Vesuvius, and it i.s so slippery that in time of rain wc might 
skate upon it as oq ice. 'i’lie luva of Bourhoii is a species of 
scoria, of a black colour, and picsriits the aspect of iron dross. 

(Signed) The Ma}ur of St. Rozc, Prjiynk db BaLLERGUii. 

iSt. Ruzc. Apiil!). 

EGYPT. 

Extiact of a letter from Rome, dated August, 1821:—A 
young Englishman, of the name of Wadtlington, who has lately 
airhed in this city, has peiietiatccl upwatcls of GUU leagues above 
the second cataract, in following the uimy of the Haciia of Egypt. 
Ill the whole of tlie way he fell in with only a few small Egyp¬ 
tian 
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tian monuments, in is4^ted situatioiis, ind of no very remote 
date; but on hift arrival at Schayni, where the Paclut encamped, 
he discovered thirty-five pyramids, of from 50 to 120 feet in 
height, but in a very ruinous state. He also saw seven or eight 
temples, of which one (upwards of 300 feet in length) wits covered 
with hieroglyphics. It is probably in the neighbourhood of these 
ruins that search should be made for Nabatha, and not the Me- 
roe of the ancients. This traveller has copied some very curious 
Greek inscriptions. He assures us that he has seen nothing in 
his travels comparable to the monuments of Nubia, and that he 
considers that province as the cradle of the arts in Egvpt.**-^ 
Momilettr, 

A letter from Marseilles of the 11th of August eoutiuns the 
following interesting piece of intelligence 

** M. Tedeiiat, sou of the French Consul at Alexandria, well 
known by his discoveries in Upper Egypt, u just arrived at Mar« 
teilles with a number of curiosities from that celebrated country. 
He traced the cataracts of the Nile from their very commence¬ 
ment, and visited the famous city of the hundred gates. He car¬ 
ried his researches into the mountain of granite, which is close 
to the ruins of that city, and which is opposite to the grand tem¬ 
ple. He discovered very fine mummies, and manuscripts on pa¬ 
pyrus of the finest kind, and in the most perfect preservation. 
It is supposed no library in the world possesses any of the kind 
in a better state of preservation. His most abundant harvest in 
matters of that description was in the mbuntain of Gouma, He 
had the singular good fortune to discover a large cable, made of 
the leaves of the palm-tree, which was used for letting down the 
bodies of wealthy persons into a well, which were dfterwards bu¬ 
ried in spacious sepulchral chambers hewn into the side of the 
granite mountain, more than sixty toises in depth. 

The wells seem to be designed for the concealment of tombs 
in the interior; and at the present time it is necessary to exca¬ 
vate at all hazards, in order to discover them. 

** The sepulchres of Gouma present a wor|| of the most exqui¬ 
site perfection, whether wc consider the hieroglyphic paintings, 
or the bas-reliefs which adorn all the walls in the interior. What 
must we think of the patience and talents of the Egyptian art¬ 
ists, who went even into the bowels of the earth to execute im¬ 
perishable works, and of the power of those kings, who, not sa¬ 
tisfied with having raised lofty pyramids which have existed for 
thousands of years, and which astonish us by their magnificence, 
have excavated a inounlaiii of more than thirty leagues in extent, 
for the purpose of depositing iiiUmiiiies, ami, if wc may be al¬ 
lowed the expression, to assert the immortality of the body, in 

opposition 
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fippo 9 ition t6 the fihmutsble laws of nature, which has a con¬ 
stant tendency to destruction* 

M. Tedennt is carrying these treasures of antiquity to Paris, 
and will speedily return to Egypt.' The Academy of Marseilles 
has admitted him into the number of its correnpondeiits.^'—- 
Journal des Debats* 

FURTHER DISCOVERIES IN EGYPT. 

Letters have been received from M* Caillaud, who is now tra- 
Telling through Egypt and the neighbouring countries, by order 
of the French Government. They are dated from Dongolah, 
January 14, 1821. Beyond Wadi-Halta, the seat of the second 
cataract, he made some discoveries, which extend still further 
the domain of Egyptian Antiquities. Not far from Dohgolah, 
the capital of Upper*Nubia, about one hulidred leagues above the 
town of Syene, there exists a large Egyptian monument, which 
will bear a comparison with one of those of the city of Thebes. 
Its length is more than three hundred feet, and it contains nine^ 
columns upwards of thirty feel high. Every part of the monu¬ 
ment is covered with hieroglyphics and bas-reliefs; the majority 
of the subjects represent the images which continually occur on 
the edifices of Egypt—oblations, religious objects, the march of 
prisoners, &c. Besides figures of the Egyptian character, M. 
Cailiaud remarks among the personages, here and there, the 
physiognomy of the black race, and occasionally that of the Cir¬ 
cassian race. The place where these beautiful ruins are situated 
is called Selib or Theibe. The remains of the monument have 
been measured, described, and sketched by this traveller. Six 
other Egyptian ruins, not so considerable, have been discovered 
on the banks of the Nile, betweeiWlhe second cataract and Don- 
golah; in neither of them have Greek inscriptions been found, 
or any thing which denotes the residence of the Greeks or Ro¬ 
mans. It is remarkable that these monuments are not in such 
good preservation as those of Lower Arabia or of Egypt. This is 
to be attributed to the almost constant rains which fall in this 
latitude, as well as to the perishable nature of the free*stone with 
which they are built. 

QUESTIONS ADDRESSED TO NATURALISTS. 

[From a German Paper ] ^ 

The analysis of the earth shows, that it consists of the five fol¬ 
lowing kinds:—1. Calcareousearth 2. Qdartz;—3. Clay;— 
4. Magnesia;—and 5. Vegetable mould*! It is affirmed,that re- 
* Kafkerde, Kieselerde, Thonerde, Bittrirerde, and Dammerde. 

Vol. 58. No. 281. Sept. 1821. F f peated 
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peated experiments have proved, that the first four, as well alont 
as iniermixedf are absolutely unfruitful. If this 1 m true, many 
thousand plants, which now thrive only in vegetable mould, could 
not grow oti our earth some thousand years ago. Must we adopt 
the opiriion, that plants and vegetables have risen gradually? In 
East Fiiesland, if earths are dug up on the sea coast, &c. from 
a depth ol ten or twelve feet, plants then grow, whwh are not 
otherwise to be met with in those parts of the country. Did 
these plants exist in the ancient world ? Have their seeds re¬ 
tained the geminating power for some thousand years ? Can 
this power be retained so long? or whence do these plants 
come? ■ ■ . . . 

ANTIQUE fiLASS. 

A cabinet has been opened in Naples in the Studi palace for 
the antique glasses fouhd in Pompeii and Herculaneum.' The 
collection contains a i|reat variety of forms and colours, and 
proves that the ancients made use of glass as the moderns do, 
both in decorating their rooms and in instruments of chemistry. 
The cabinet contains also a number of cinerary urns, for the most 
part inclosed in vases of lead. 


VKSTIGKS' REVIYBU. 

The mausoleums at Surat belon^ng to the English, creGted 
about the middle and end of the Ifth century, arc in the ara¬ 
besque style. One, to the memory of Governor Oxenden, Ififid*, 
must have been built at an enormous expense; the dome rises 
to the height of 40 feet surmounted with gothic arches, forming 
an upper story supported by massive pillars, with stair-cases in 
the angles leading also to a terrace and entablatures; the dia¬ 
meter of the building 25 feet. * This is not so magnificent as one 
built over a Dutch chief who died about the same timethe in¬ 
ner room of this, where the body is deposited, is of an octagon 
'shape, with regular doors and windows; the sides of it orna¬ 
mented with Scripture inscriptions and the escutcheons of his fa¬ 
mily, the whole surmounted with a dome supported by elegant 
pillars, forming a piazza round it; it is of much lar^r dimen¬ 
sions than the former one: the name is Vaiider Heft, 1679. T^ese 
lofty piles accord not with the humility of the Christian religion, 
and arc evidently borrowed from the Mahomedaiis, who required 
room in their mausoleums for the performance of their religious 
ntes; that is, for the attendance of Priests, Fakirs, and Devotees, 
a fund being allotted for tlieir maijitenaiice by the deceased.— 
Bombay Gun, JDec, 27. 
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tbb cbambleon. 

To the Editor of the Cakutla Journal, 

SiRs*^For the information of those who are fond of the study 
4 >f Natural History, I beg leave to make known a few remarks 
upon the Chameleon, from ocular demonstration. 

It is commonly believed that this cvrious little animal has the 
power of changing its colonr at pteasure Co the same shade as the 
substance upon which it is plac^, and that its tongue is forked. 

1 have kept Chameleons in a cage several months, narrowly 
watching them, and have placed them upon different substances 
for the sake of experiment, i never saw an alteration in their ■ 
colour, but merely a variation in the shade, from a light yellowish 
green to a very dark dive green. TIte mottles were always visi¬ 
ble, though similarly changed with the shade. The Chameleon’s 
tongue, which is nearly three parts the length of his body, is blunt 
at the end, and not unlike a common probe. From the end of 
it exudes a small quantity of matter, thick, clear, and glutinous; 
this he uses in obtaining his prey, which consists entirely of in¬ 
sects. He will remain sometimes for an hour with his tongue 
upon the ground, and when a sufficient quantity of insects has 
settled upon it, they are all drawn in and devoured. 1 have seen 
this animal dart at a fly settled upon a small piece of paper; the 
fly escaped, but the paper was drawn to the mouth by the cohe¬ 
sive liquid just referred to, and which 1 have several times parti- 
cularlyexamined. The Chameleon possesses thequality, generally , 
attributed to him, of a power of long fasting. 

1 am, sir, yours oliedientJv, 

- A. 

MATURATION OK FRUITS. 

M. Berard has been engaged in a cotiisc of experiments to 
determine what diemical changes take place during the matura¬ 
tion, ripening and decay of fnnts of various kinds, in the vfn- 
nalesde Ckimie: his general results are stated as follows; via. 

** Fruits act upon atmospherical air in a diffcient manner to 
leaves. The foimer at all times, both in light and darkness, part 
with carbon to the oxygen of the atmosphere, to produce car¬ 
bonic acid, and this loss of caibon is essential to ripening, since 
the process stops if the fruit is immersed in an atmosphere de-i 
prived of oxygen, and the fruit itself shrivels and dies. This oc¬ 
curs equally to those fruits which when gathered green are abie.< 
to ripen of themselves, though separated from their parent tiee; 
but in these the ripening process may be hy this means delayed 
for a certain time, and be completed on lestoriiig them to an oxy¬ 
genized atmosphere. In this manner peaches, plums, apples, pears, 
&c. may be preserved unspoilt for from three to ten or twelve 
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weeks, inclosed in an air<tjght jar, with a quantity of lime and 
sulphate of iron woiked up into a paste with water, which has 
the property of abstracting oxygen from the air that is in contact 
svith it. The passing from ripeness to decay in fruits is also cha¬ 
racterized by the production and evolution of muchcaibonic acid, 
and equally requires the presence of an oxygenized medium. The 
internal changes produced in fruits by the ripening process are 
particularly distinguished by the production of sugar, which 
hardly exists in any notable quantity in immature fruits; and it 
appears to he pi oduced at the expense of part of the gum, and 
especially of the ligneous fibre. 

“ Lastly, the change which the woody fibre experiences during 
maturation coiitiniich during the decay of the fruit, ft becomes 
brown; much carbonic acid is given out, and pai t of the sugar 
again disapiiears.*’ -— 

PATENT FIIIB SHIELD. 

A Mr. Ral()h Buckley, of New York, has invented and ob¬ 
tained a patent for a Fire Shield, of which the National Advo¬ 
cate gives the following account:— 

“ It appears to ii^ the inoHt effectual protection of propeity 
fiom fire ever invented. This shield is intended to piotect file- 
men whilst employed in extinguishing fires, but it is particulaily 
designed to prevent fire from spieacling. It is well known that, 
when a house is on fiie, if it even can be saved after the time is 
lost in bringing up engines, it mu^t necessaiily lie very much da¬ 
maged. The evil to be apprehended is the spreading of this de¬ 
vouring element, which iiequeiuly lays whole blocks of buildings, 
and sometimes whole cities, in ashes. This inveiition is intended 
to drrest the e\il on the spot where it originates, h> ciirihhng 
firemen to approach so near the flames as to protect sin rounding 
property. As this invention is of deep interest to our citizens, 
and particularly in the southern cities, so much afflicted by fires 
of late, we deem it necessary to be particular in our explanations. 
The file shield is made of a metallic substance; thin, light, and 
impervious to heat; it is of a length and breadth sufficient to 
cover the whole person, and it may be used in several different 
positions. For example : when used in the street, it is firmly 
fixed on a small platform, with wheels, and a short elevation 
from the ground. The fireman takes his stand on this plritfurm, 
and behind the shield; he is dragged by ropes near the current 
. of heat and flames, without being scorched or feeling any incon¬ 
venience, and with the hose pipe, or leader in his hand, he di¬ 
rects the water to the part where it is most required. In this 
way a line of shields may be formed in close order, in front of a 
poweiful heat, and behind which the firemen may stand with 
safety and play upon the houses with their water pipes. The 

utility 
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vtilitv, therefore, of this invention may be seen at a glance; it 
eiiabfes firemen to brave the flames with impunity, whereas, in 
most instances of excessive heat, they are driven off, and the 
flames are permitted to spiead. The shield is used in another 
and equally beneliciai way. By varying the form, it is carried 
up Blairs to the third story of iioiises not on fire, but the roof of 
which requires water, and hy a simple machinery carried in hand, 
it is projected from a winrinw like a painter’s platform; the 
leader is then carried through the house, up stairs, and so out of 
the window, and is directed by the fireman behind the shield to 
that part of the adjoining houses which it may he necessary to 
protect. It is extremely useful in churches, and from steeples, 
and may be applied in a variety of wa>s. Firemen have been 
frequently injuicd in health and peisoii, hy approaching too near 
the flames, and giving full scope to that iiitiepidity of character 
and humanity for which they are distinguished. By this fire 
shield they will be effectually protected, and it will be found in 
narrow streets to be peculiaily useful.** 


PICTURK WRITING. 

Among the additions recently made to Dr. Mitchiil of America’s 
museum of cuiiosities is a letter fium the Chippewa tribe of In¬ 
dians to the Sioux, with the answer of the Sioux to the Chippe- 
was, done dui ing the summer of 1820. Both are executed with the 
point of a knife, or some other hard body, upon the bark of the 
birch tiee. They arc examples of pictw e writings bordeiiiig upon 
the symbolic or hieroglyphic, and show the manner in which the 
aboiigiiics of Noitli Aineiica cninniuiiicate their ideas at the pre¬ 
sent day. Aftei having served the pm pose for which they were in¬ 
tended, they woie procured by Captain Douglas from the banks of 
the Mississippi, where they had been placed by theii authois, and 
brought home hy that gentleman as specimens of the way pur*> 
sued by those people to transact tlieii public business. 

THE WILD ASS. 

[From Sir R. Kor Poitcr’i Travels in Persia.] 

The sun was just rising over the summits of the eastern 
mountains, when my gicy hound, Cooley, suddenly daited off in 
pursuit of an animal which iny Persians said, from the glimpse 
they had of it, vvas*an lAitclope. I instantly put spurs to my 
horse, and, followed by Sedak Beg and Mehmnnder, followed the 
chase. Alter an uinelaxed gallop of full three miles, we catnc 
up with the do^, who was then within a short stretch fif the crea¬ 
tine he pursued; and to iny surprise, and atfiistvexation, I saw 
it to be an ass. But, on a moment’s reflection, judging from its 
flectness it must be a wild one, a species little known in Europe, 
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but which the Persians prize above all other animals as an object 
of chase, I determined to approach as near to it as the very swift 
Arab I was on would carry me. But the single instant of check¬ 
ing my horse to consider had given our game such a head of us, 
that, notwithstanding ail our speed, we could not recover our 
ground on him. I, however, happened to be considerably before 
my companions, when, at a certain distance, the animal in its. 
turn made a pause, and allowed me to approach within pistol- 
shot of him. He then darted ofF again with the quickness of 
thought; capering, kicking, and sporting in his flight, as if he 
were not blown in the least, and the chase were his pastime. 

He appeared to me to be about ten or twelve hands high; 
the skin smooth, like a deer’s, and of a reddish colour ; the belly 
and hinder parts partaking of a silvery grey; his neck was finer 
than that of a common ass, being longer, and bending like a stag's, 
and bis legs beautifully slender; the head and ears seemed large 
in proportion to the gracefulness of these forms, and by them 1 
first recc^nised that the object of my chase was of the ass tribe. 
The mane was short and black, as was also a tuft which termi¬ 
nated his tail. No line whatever ran along his back or crossed 
his shoulders, as are seen on the tame species witli us. When 
my followers of the country came up, they regretted I hud not 
shot the creature when he was so within my aim, telling me his 
flesh is one of the greatest delicacies in Persia: but it would not 
have been to eat him that I should have been glad to have had 
him in my possession. The prodigious swiftness and peculiar 
manner with which he fled across the plain, coincided exactly 
with the description that Xenophon gives of the same animal in 
Arabia (vide Anabasis, b. i.). But, above all, it reminded me of 
the striking portrait diawii by the author of the book of Job. I 
shall venture to repeat it, since tlie words svill give life and action 
to the sketch that is to accompany these pages. 

** * Who hath loosed the bonds of the wild ass ? whose house 
I has'C made the wilderness, and the barren land his dwellings ! 
He scorneth. the multitude of the city, neither regardeth he the 
crying of the driver. The range of the mountain is hia posture.' 

1 was informed by the Mehmander, who had been in the De¬ 
sert when making a pilgrimage to the shrine of Ali, that the 
wild ass of Iiak Arabi differs in nothing fropi the one I had just 
seen. He had observed them often, for a short time, in the pos¬ 
session of the Araiw, who told him the creature was perfectly un- 
tameabie. A few days after this discussion, we saw another of 
these animals, and, pursuing it determinately, had the good for¬ 
tune, after a hard chase, to kill it and bring it to our quarters. 
From it 1 completed my sketch. The Honourable Mountstuart 
Elpbiiistmie, in his most admirable account of the kingdom of 

Ciibul, 
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Cabul, mentions this highly picturesque creature, under the name 
of Goorkhur; describing it as an inhabitant the desert between 
India and A^lhanistan, or Caubui. It is called gour by the Per¬ 
sians, and is usually seen in herds, though often single, straying 
away, as the one I first saw, in the wantonness of liberty. By 
the national passion for hunting so wild an object, Persia lost one 
of its most estimable Monarchs, Bahram, surnamed Gour from 
his fondness for the sport, and general success in the pursuit of 
an animal almost as fleet as the wind. The scene of this chase 
was a fine open vale, near to Shiraa, but which had the inconve¬ 
nience of being intersected by a variety of springs, forming them¬ 
selves into exceedingly deep ponds, cavenied at the bottom, by 
nature, to an extent under ground not to be traced. While the 
King was in the heat of pursuit, his, horse came suddenly to the 
brink of one of these pieces of water, and, tumbling headlong, 
both horse and rider disappeared. The pond was immediately 
explored to the utmost of their ability in those days, but the body 
of the King could not be found. lienee it is supposed that it 
must have been driven by the stream into one of the subterraneous 
channels, and there found a watery grave. This event happened 
fourteen hundred years ago, and yet it forms an interesting tale 
in the memories of the natives about, to relate to the traveller 
passing that way.” - - ■■■ 

THr PBI.1CAN. 

A pelican was killed about the middle of last month, in Wash¬ 
ington, Augusta county, (Alabama,) at a distance of 250 miles 
from the sea, which measures nine feet from the extremity of one 
wing to that of the other, six feet from the end of the tail to the 
point of tile bill, which is 14 inches long ; and the pouch, or 
bag connected with the under part of it, is laige enough to con¬ 
tain three or four gallons. The body is sliap^ much like that 
of a goose, but a little more elongated towards the neck, and 
being thickly covered with feathers, appeals to be about three 
times as large, though, from its apparent furnished state, and 
the extreme thinness of its bdnes, the whole bird weighed but Id 
pounds. Its tail is shorter than that of of a goose, and its plu¬ 
mage white, except the extremities of the wings from the last 
joints, outward, which are black. The akin of the biid is pre¬ 
served. -O'- 

WAR POISON OF TIIR INDIANS. 

[From Humboldt’s Peisonat Narrative.] 

Esmeralda is the most celebrated spot on the (3roonoko for 
the fabrication of that active poison which is employed in war, 
ill the chase, and, what is singular enough, as a remedy for gastiic 
obstnictions. The poison of the ficunns of the Amazon, the upas- 
tieute of Java, and the curare of Guyana, are the most deleterious 
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substances that are known. Raleigh, toward the end of the six'* 
teenth century, had heard the name of cuf are pronounced an 
being a vegetable ^ubstallce,^vith which arrows were envenomed ; 
yet no fixed notions of this poison had reached Europe. The 
missionaries Gumilla and Gili had not hccii able to penetiate in* 
to the country where the curaic is inanuiactured. Gumilla iis* 
srrts that this pieparabic was enveloped in gieat mystery; that 
its principal ingredient was furiiisherl by a subterraneous plant, 
by a tuber.(xse root, vvliieli never puts forth leaves, and which is 
called the root hy way of eminence, raiz de ri miima; that tlie 
venomous exhalations, which arise from the pots, cause the old 
ivomeii (the most useless) to perish who are chosen to watch 
over tliioi opcintioii; hiially, that these vegetable juices never 
appear sufficiently concentrated, till a few tliops produce at a 
distance \\ lepiibrve action on the bloml. An Indian wounds him* 
-sell sliglitl) ; and a duit dipped in the liquid cusuie is hchi near 
the woimd. If it make the blood return to the vessels without 


having been bionght into contact with them, the poison is judged 
to he siifricicntlv coiiLciitiated 1 shall not stop to icfutc these 
populai tales collected hv Father (juinilla. 

When uc ailived at Esmeralda, the greater pait of the In* 
diaiis were retnniiiig fioni an eNcuisioii which they had made to 
the east hr\ond the Rio Fadaiiiu, to gather or the fruit 

of the Beithoiletin, and the liana which yields the cinaic. Their 
rctiiiii was celchiatcd by a festi\u], which is called in the Mission 
la^esta de las javia^, and wliieli resembles our harvest homes 
and \iiitage feasts. The uoincn had prepared a quantity of fer¬ 
mented licpior, and duiiiig two da}s tlie Indians were in a state 
of intoxication. Among nations that atttU'li great importance 
to the fiuits of the pahn-ticcs and of some otheis useful for the 
iiouiishmciit of man, the peiiod when these fiuits are gatheied 
is marked hv public lojoicings, and time is divided according to 
these festivals, which succeed one another in a course invariably 


the same. We wcie foitiiiiatc enough to find an old Indian less 
drunk than the test, who was caqimycd in preparing the curate 
poison from ficithly gntlicicd plants. He was the chemist of 
the place. We found at his dwelling large earthen pots foi 
boiling vegetable juice, shallower \ easels to favour the evaporation 
by a largei suifacc, and IcaveH^of the plaue-tree rolled up in the 
shape of our filteis, and used to fiUiate the liquors more or less 
loaded with fibrous mutter. The greatest order and neatness 
prevailed iii*this hut, which was tf-aiibformcd into a chemical la¬ 
boratory. The Indian who was to instruct us, is known through¬ 
out tlie mission by tlie iiaiiic of the master of poison (amo del 
airare): he liad that self-^ufiiciciit air and tone of pedantr}', of 
which the pharmacopolists of Europe were formerly accused: I 

know,'* 
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know/' said bj, ** that tho whites have the secret of fabiicoting 
soap^ and that black powder which has the effect cff tnakinff a 
noise and killing' animals, when they are wanted. The curare^ 
whieh we prepare from father to son, is superior to any thing you 
c:aii make down yondn (he\ond sea). It is the juice of an herb 
which kitU silently (without any one knowing whence the stroke 
comes)." 

This chemical operation, to which liic master the curare 
attached so much importance, appears to us extremely simple. 
The liana {hufuco), which is used at Esmeralda for the prepara¬ 
tion of the poison, bears the same name as in the foiest of Javita. 
It is the b^uco de mavaaire, which is gathered in abundance 
east of the Mission, on the left hank of the Oroouoko, beyond 
the Rio Amaguaca, in the mountains andgianatic lands of Gua- 
iinya and Yumaiiqnin. 

The juice of the liana, when it has been recently gathered, is 
not regarded as poisonous; perhaps it acts in ii sensible manner 
only when it is strongly concentrated.. It is the bark, and .*1 part 
of the alburnum, which contains this tciriblc poison. Branches 
of the mavacure four or five lines in diameter, aie scraped with a 
knife; and the bark that comes off is bruised, and reduced into 
very thin filaments, on the stone employed for grinding cassava. 
The venomous juice being yello«v, the whole fibrous mass takes 
this colour. It is thrown into a funnel nine inches high, with an 
opening four inches wide. This funnel w'ns, of all the instru¬ 
ments of the Indian laboratory, that of which the master efpou 
son seemed to be most proud. He asked us repeatedly, if par 
alia {down yonder^ that is in Europe) we had ever seen any thing 
to be compared to his empudo. It was a leaf of a plantain tree 
rolled up in the form of a cone, and placed in another stronger 
cone made of the leaves of the pnlin<trec. The whole of this 
apparatus was supported by slight fi amc woik made of the pctioli 
and ribs of palm leaves. A cold infusion is first prepared by 
pouring water on the fibrous matter, which is the ground hark of 
the mavacure, A yellowish water filters during several hours, 
drop by drop, through the leafy funnel. This filtered water is the 
venomous li<|Uor, but it acquires strength only when it is concen¬ 
trated evaporation, like molasses in a large eaithcn pot. 
The Indian from time to time invited us to taste the liquid; its 
taste, more or less bitter, decides when the concentration by fire 
has been carried sufficiently far. There is no danger in this ope¬ 
ration, the curare l>eing deleterious only when it comes into im¬ 
mediate contact with the bkiod. The vapours, therefore, that 
are disengaged from the pans, are not hurtful, notwithstanding 
what has been asserted on^this point by the Missionaries of the 
Oroonoko. Fontana, in Ms fine expiriments on the poiwn of the 
Vel. 58. No. 281. Sept, 1821. G g ikuhae 
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iirmias of the river of Amazons, long ago proved, that the va« 
pours arising from this poison when thrown on l)urning charcoal, 
may he inhaled without appiehcnsioii; and that it is false, as 
M.dela Condaniine has announced, that Indian women, when con¬ 
demned to death, have 1)6011 killed by the vapours of the poison 
of the ticimas. 

The jiiice is thickoned with a glutinous substance to cause it 
to stick to the d'Uts, whiih it reiidcis inortdi; but taken inter¬ 
nally, the Indians consider the curate to be an eNccllciit stoma¬ 
chic. Scarcely a fowl is eaten (adds oiii author) on the banks 
of the .Oionnoko, which has not been killed with a poisoned 
arrow. The Missionniies pretend, that the flesh of animals is 
never so good as when those iiuaiis are employed. Father Zea, 
who accompanied iis, though ill of a tertian fever, caused every 
niorning the Inc fowl allottcil foi our repast to be brought to his 
hammock, together uith au unow. Notwithstanding his habi¬ 
tual state of weakness, he would not confide this operation, to 
whicfi lie attached gicat importance, to any other person. Large 
birds, a gu<iii {pava de monte) foi instance, or a curassoa {al\e- 
/or,) when wounded in the thigh, peiisli in two or three minutes; 
hut It is often ten oi twelve hefoic a pig or a pecaii expires*. 


IJLUH SUN'. 

To Dr. Titloch. 

Sill,—As I was passing along the ('iirtain Road, in the parish 
of Mini edit I'll, on Satin day the iSth of August last, between 
!i am! 1(1 o’clock in the I'lOining, I observed several people look¬ 
ing II)) as if at s(unethin|L uniisiiul, and on iiupiinng the cause, 
1 was told the sun a|)|)earod hlue. 1 soon saw, to my surprise, 
the disc of the sun of uii azii^e or sky-blue colour. I am not 
ccituiii that at any one time 1 saw the whole of the disc of this 
'■oloiir, owing to the clouds which were passing rapidly before it, 
covering a poitioii, hut I have no doubt that tlie whole was seen 
of this coloiii by otheis. Thcie can be no question, 1 think, but 
that tliis extraordiiiaiy phaiiininenoii u'as occasioned by some pe¬ 
culiar rcfiactive power in the thinner clouds which were before 
the sun at the tune. The intervals at which I saw this phaeiio- 
ineiiuii wcie very sliort, and all the times together I do not be¬ 
lieve weic many sccomis. Independently of this blue colour, the 
Mill that ninrniiig attracted the notice of people by its unusual 
appearance: it has been dcsciibed as looking like quicksilver, and 
like varnished silk, and was mistaken for an air balloon. 

* M. Humbuldt docs not scctn to be acquiutitcd wUh any certain antidote, 
if aiibh exuts, to this fatal poison. Sugar, gailic, rhe muriate of soda, &c. 
are mentioned doubliagly. 

i M 'I have 
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Process for separating Silver and Copper. 

I have been induced to send you this account, not having met 
tvith any one in your Magazine, and ivith a nibh that some of 
those persons who saw any extraordinary appearance in the look 
of the sun that nioiiiing, will cniiimunioatr their observations to 
yon, stating tlic time and place where they observe*! it. 

Walthduasto^', IS^^cx, 11th Scptembci, liS2l. li* M» JoRSTBR. 

MTHOOR \I'HY. 

An experhnont has lately been made to talu.' off iinj)ressi«»ni- 
float plants by lithographic printing, which, although it did not 
succeed so well as was desiiable, leaves little doubt but thi.s me- 
tiiud may piove of coiU'-idciable use to botanists. 

A specimen oi Silif/ioipia entr.pieOf w'bich was gathered seveial 
years ago in Cornwall, was, we iiinleistand, covered with lithugia* 
phic ink, and impressed on the stone,fioin which seveial imprea- 
sioiis were taken. 'I'hcie is a wcll-kmiwn methnil made Use of 
for taking iinpicssions of the leaves of vegetables by cuveiing 
them with })iinters*-iiik, and clieii iinpiessiiig tliein on paper. 
The In'iieBt likely to .'iiise I'lom iiiipicssiiig plants on stone, is 
owing to the facility of multiplying copies much moie accuiaicni 
some lespects than a drawing can be expeeted to be. 

jn'OXOMK \r. I’RocBss for siii’AfiATiNO sir.viiii AND rorpJvK. 

Dissolve the alloy in nitric acid, ami ev.ipoiate the solution lo 
dryness, in a glass vessel. IMacc the salt in .111 iion spoon over 
a niodeinte liic, and keep the iniMuic in fusion till it entirely 
ceases to affoi d bubbles, when itia to be poui e<l out upon an oiled 
plate. I'o be certain that all the nitute of copper is com need 
into the black oxide of copper, dissolve a small poition of it in 
water, and test it with uiniiionia, ff the solution, w iiich ought 
to be at first cleat and limpid, does not acquiie the slightest 
shade of blue, it may be concluded that the iiitiate of silver oh- 
titined is quite ficc from cfipper. If not so, the f(isi<iii mmt be 
continued a few seconds luiigci. The bl.ick prcKliict is to be 
dissolved in cold water; and the solution being filteicd, the nitiatc 
of silver pusses tliioiigli in a state of purity. Ily washing the 
o\i(lc which lemains upon the fillei, the sni.ill poition of iiitr.itu 
of silver with which it may be impregnated will be leniovcd : 
the oxide is then to be dried. The iiitiatc of silvei is ciftei witiih 
tieatcd difTercntly, accoidiug to the use to which it is to be 
applied. 

This process is more simple, expeditious, and accurate, than 
the comiiioii method of separating silver fiom copper by tiie hu¬ 
mid way. 


Gg 2 


FISH 
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Pish Flour. — PaitiHs, 


FISH FLOUE. 

** Tne Indians in all the Upper Oroonoko fry fishj dry them 
in the sun, and reduce them to powder without separating the 
bones. 1 have seen masses of fifty or sixty pounds of this flour, 
which resembles that of cassava. When it is wanted for eating, 
it is mixed with water and leduced to a paste. In every climate 
the abundance of h&h has led to the invention of the same means 
of prcseiving them. Plhiy and Diodorus Siculus have described 
the Ash bread of the Ichthynphfigous nations, that dwell on the 
Persian Gulf, and the shores of the Red Se&.**-~-Humholdi. 

LIST OP PATENTS FOR NEW INVENTIONS. 

To William Lnnc, of Biimingbam, jack maker, for certain 
improvements on hoiizontal roasting jacks, which improvements 
arc applicable to other useful purposes.—Dated 2dd August 1821. 
—2 months allowed to enrol speciAcation. 

To David Gordon, of Edinbiiigh, now residing in Stranraer, 
es(j., for certain improvements in the constiuctioii of harness for 
animals of di aught and burthen.—8tli Sept.—G months. 

To Bevington Gibbins, of Melin CiythenWoiks, near Neath, 
Glamorganshire, chemist, (one of the people called Quakers,) and 
Charles Iluunings Wilkinson, of B.ith, ^I.D., for an impiovcd 
letort or vessel for making coal and other gas; and for distillation, 
evaporation, and concentration of acids and other substances.— 
8cli Sept.—2 months. 

To Dominique Pierie Deuil)ronc(|,of Kiug-strect, Soho, gent., 
in consequence of a coinmiinieatioii made to him by a certain 
foreigner residing abroad, for an apparatus for condensing the 
alcoholic steams arising fsoin spiiituous liquors, such as wine, 
brandy, beer, cyder, and other spirituous liquors, duiiiig their fei- 
nieutaci6n.— I 'lth Sept —6 months. 

To Richard Francis Havvkmo, of Plumstcad, Kent, master 
iiiaiiner, for certain iinprovemenis in the constiuctioii of anchors. 
— 11th Sept.—6 months. 

To William Webster, of George-court, Princcs-stroiit, Soho, 
gun-maker, for certain improvements in the mechanism of and 
appertaining to Forsyth’s rollcis, magazine for the discharge of 
fowling>pieces and Are-arms in general by uicaiis of percussion. 
—Idth Sept.—2 months. 

To William Losh, of Newca»tIc-iipon-Tvne, iron-founder, for 
certain improvements in the construction of iron rails for railways. 
—11th Sept.—2 months. 

To James Gladston,of Liverpool, iron-monger, for his method 
of increasing the strength of timber.—20th Sept.—-6 months. 


HARO- 
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BAIOMITMC OBSnVATIOIIS. 

FodtUngtoo, Yorkthii*, Aw 24,1881. 
Sib,—T he following observationa I made here on Mo^y the 
ISth iottwit, at the hours gpven below. 


Clock. 

Barom. 

Ther 

in 

doors 

mom. 

out 

doors 

Wind. 

Weather. 

S" 

29-843 


55-5 

S£. by 8. 

Calm: clear, except a few white 
cloads. 

9 

29-838 

63-2 

62-0 

S. 

Gentle breezes: sky covered until 
thin gray cloads. 

10 

29-835 


65-5 

S.W.byS. 

Gentle breezes: dear and dou^. 
Warm, with gentle breezes: clear 
and cloudy. 

11 

29-818 

64-5 

67-0 

S.W. 

12 

29-810 

65.4 

67-3 

S.W. 

Warm, with gentle breezea: clear 
and cloudy. Bright sunshine. 


1 am, sir, yours truly, 

William Roorbsok, jun. 


Observations made by Dr. Wm. Burney, at Gosport; the basin 
of the barometer above low-water mark being 50 feet. 


Hour. 


1821. A.M. 


Sept. 10. S'* 


10 


11 


>2 

P.M.I 

1 


Barom. 


Inches^ 

29-84 


2{l-85 


29-85 


29.87 


29 88 


29 90 


62 


Ther.| 

§ 


(I 

63 


[621 


60 


63i66 


666^75 


68 


69 


691 


68 


|K5| 


86 


86 


Wind. 


W.S.W.I 


73 


70 


W.S.W. 


W.S.W 


W.S.W. 


W.byS. 


W. 


State of the Weather. 




pAt half past 7 A.M. a bright parhe¬ 
lion appeared to the north of, and 
22° 40' distant froiu,^the aun, and 
at 8 o’clock a rainbow appeared to 
the westwacd, lucceedeo soon af- 
tei wards by an extensive nuniur, 
L and a smart shower of rain. 

'At a quarter before nine, another 
rainbow appeared, with bright red, 
orange, yellow, green, and purple 
colours, and the shower in which 
it was situated rontinued 20 mi¬ 
nutes ; 3 ret the cirrose crown of 
the nim^ was scarcely peicepti- 
blc. 

t Cumulettrati passing over with a 
\ brisk wind. 

CThe same modifications as at 10 
^ o'clock, with sunshine and aatrong 
f breeze. 

Sunshine and a few drops of mn 
from a passiii^r M»i ttkw/ratiMcloud, 
and very blight semicircular ra- 
mull to the northward. 

C Sunshine, with passing beds of c/r- 
^ rottratiUf and eitmuhtfraH beneet h 
t them. _ 

nTb. 
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N. IS. From bome remarks made by Mr. IScvan in the last 
Number of this work, as objections to* iny wheel barometer, it 
is necessary to state that the above observations were made witli 
an upright portable barometer, manufactured in the best manner 
by the late Mr. George Adams, Fleet-stiect: that I have sent 
Mr. Farey the four sets of obscivations made with this barome¬ 
ter in June, July, August, and September, at the same hours as 
those published weie made, and shall in fiituie use it without 
making any icdiictions for tcmpeiatuic. 


Leighton, Sejit. 22, IS2I. 
Dear Sir,—I beg leave to send jnu the observations nuidc at 
this place on the barometer, &;c. on the 10th instant. 


1. 

Baroui. 


Tlici. 

dot 

Wind 

' Deiiom 

! Wc itlu’i 

S'*' 

29*4()1 

'i/l 

.55 

s.w. 

I small. 

Fine. 

a 

20*474 

59 

59 

s.w. 

1 do. 

iCloinlv, 

10 

29*47() 

60 

(iO 

s.w. 

do. 

IDo. 

1 

29-483 

60-1 

62 

s.w. 

. do. 

■ Do. 

12 

29-491 

60' 

59 

s.w. 

ilo. 

iDo. 

1 ! 

29-500 

(50 

11 

w. 

do. 

!l)o. 


The thermometers suspended near the middle of the baioiiie- 
trical tube averaged 3^ more than the attached thei inonicter in 
the basin. ■ 


The observations made by Colonel Hraufoy at Dushey. 


1821. 

liaioiu.' .. 

1 dtt. 

Thi-i. 

dc't 

Wind. 

Doluiin. 

Wcdtliei. 

8*' 

29-2341 57-7 

55 

S.W. bv S. 

fresh. 

Cloudy. 

, 9 

29-212 58- 

57 

W.S.W. 

do. 

Do. 

10 

29-238 !5S-;i 

58 

S.w. 

iiioilei. 

Do. 

11 

29-2431 58-7 

60 

w.s.w. 

s(|ually 

Ilain. 

12 

29-25 Ij.59-7 

(iO 

w. 

1 

fiesh. 1 

Fine. 


lly calculations of Colonel Ileaufoy. from the observations of 
last month, the height of Uushey appears 225*10 feet aboie 
Leighton. 1 am, dear sir, youis vci) tiuly, 

B. Bevan. 
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MVTEOnOLOGfCAL JOURNAL KEPT AT BOSTON, 
LINCOLNSHIRE, 

BY MR. SAMUEL VEALL. 

[ riic lime of ubscrvaliun, unless otlicrwisc stated, is at 1 F.M.J 


ISJI. 


Aug. 15 
16 

I SI 
19| 

C.»k' 
^ «« 

£3, 

24 

25' 

20 ! 

(> 


»geo< 

the 

Moun 


17 
16 

19 

20 
91 
99 

23 

24 

25 

26 
27 
'JS 

7 1 new 


28 

29 

30 

31 

►Vpt. 1 
2 
3 

^*1 

5.' 

7 


s 

I 

9 

•tol 

11 

12 

13 

14 


2 

3 

•J 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

rs 

full 

17 

18 

19 


riicrmo 

nieU-r, 


66 - 

76* 

71* 

72- 

73- 5 
79- 
75-5 
66 * 


73- 

73- 

61-^ 

63- 5 
58- 
62 * 
66 * 
07* 

64- 
69* 
76- 
75-5 
66’5 
69‘ 
73-5 

65* 

67'5 

62 - 

63*5 

65* 

62 * 

64‘ 


I. 


Darn- 6tntc of the Weather and Modification 
nioter. of the Clouds. 


99‘CO Fine 
29-50 ‘Ditto 
29‘75 (Ditto 
29-55 [Ditto 
29-75 Ditto 
£9*70 'Ditto 
29-70 Ditto 
99-75 !Ditto 
99*56 [Ditto 
29*50 |Ditto 
29*50 I)itto 

29*65 K'loudi—rain P.M. 


29-85 

29 70 
29*53 

29*40 

29*35 

99*55 

29*70 

29*58 

29-15 


29-13 


Ditto 
Rain 

Clnudy—lieavy rail! P.M. 

Ditto - heavy rain A.M,—rain at 
Ditto—heavy rain P.M. [night. 
Ditto 
rxne 
Ditto 
Ditto 
29*45 iCloudy 
29*45 jRain 

Cloudy—heavy rain with thunder 
and lightning A.M. 

29*27 Ditto—heavy rain A.M* 

29*27 Fine—heavy rain P.M, 

29*27 Cloudy—rain A.M. 

29-60 Fine 

29*22 Cloudy—heavy rain A.M. 

29*60 Fine 

29*65 Ditto 


MLTEORO- 
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MBTlOBOLOO^CAl. TAILB^ 

Br Mb# Cabt* of the Stbaxo. 


Days of 
Muiitii. 

IBSl. 

The 

1 s 

P <3 
oS 

09 


ater. 

L 

!— ar 

1 

Ileiglit of 
the ^0111. 
Inches. 

Weather. 

Aug. 87 1 

67 


55 

30*18 


‘88 

55 

60 

58 

89*96 

Cloudy 

89 

57- 

57 

58 

*81 

Rain 

«0 

68 

78 

67 

•76 

Fair 

31 

63 

70 

63 

•76 

Show. withThund. 

Sept. 1 

68 

69 

64 

•97 

Showery 

3 

63 

73 

63 

30*14 

Fair 

3 

68 

78 

64 

*08 

1 Fair 

4 

64 

73 

60 

89*88 

Fair 

3 

60 

78 

63 

*96 

Fur 

6 * 

66 

73 

66 

30*04 

Showery 

7 

67 

69 

64 

89*78 

Fair 

a 

60 

66 

59 

*78 

Showery 

9 

60 

68 

57 

•76 

Showery 

«9 

58 

66 

55 

•77 

Showery 

11 

! 55 

66 

55 

30-08 

Fair 

IS 

58 

69 

56 

89*68 

Stormy 

13 

56 

66 

54 

30.08 

Fair 

• 14 

54 

68 

54 

*05 

Rain 

15 

50 

67 

68 

•87 

Fair 

16 

63 

78 

65 

•87 

Fair 

17 

65 

71 

66 

•17 

Fair 

IS 

64 

70 

56 

89*98 

Fair 

19 

56 

66 

55 

•95 

Fair 

so 

54 

60 

60 

*97 

Rain 

81 

60 

*65 

61 

•75 

Showery 

88 

59 

68 

60 

•80 

Fair 

88, 

60 

67 

58 

*78 

Foggy 

94 

56. 

66 

54 

•74 

Showery 

l^3 

58 

64 

61 

3004 

Fair 

86 

'68 

69 

60 

‘04 

Show.of small rain. 


Hm Bsromctci^ilicight ii taken at dm a'cloek. 


Obiamtloin IbrCorraqMmdant iiliOl4xNreed tke 

10ih.flaac.8o'^kM.Ba(oai,fFfM Tber.attadlfad MfMFiiflM 

^ ^ 10 ^ mm Jim m. ^ ^ M — — 4F 

— ^ m; — — ‘m ^ ~ 
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LIl. Some Experiments made,u>Uh a view to the Detection 
andPreventim of Ptauds in 'i^Sgle,cf skimmed Milk; to~ 
gether with an yiccount of a ^ple lAicUmeter for ejecting 
that Pwpose. /?i/E dmond Davy, £^57. Projessor of Che¬ 
mistry and Si.creiaiy to the Royal Cor& Institution. 

Skiaimbd milk, as ia well known, is used to a very great ok * 
ten*, in Ireland, iincl c-^perially in tht South where it forms 
an indispensable part oi the suhsJstcncc of the lower orders. 
Potatoib and skimmed milk, indeed, constitute almost their 
sole, 01 at least their piinvipal fund. It is therefore^^ much im* 
purtance, that :iii aiticlc which essentially eontiibutes to the 
Mi{)|)()it of a very large poition of the eomniiinity, should be sup- 
jdied in a geiiiiiiic unadulterated state. Unfortunately this has 
not been the rase. Much of the skimmed milk exposed for. sale 
in our milk rnaiKct.s, has been largely adulterated with water; 
and for want ol the means of detection, this fi and has been prac¬ 
tised with impunity, not only in Coik, hut alw in other paits 
of the countiy. An niisiuressful attempt hud bceu made to re¬ 
medy this evil. Persons called tasters were appointed to inspect 
the milk inaikets in Cork, and empowered to detain such milk 
ab they supposed to be adiiltciatcd. But the in adequacy'of such 
a mode of pieventioii must be appaient; for nothing can be moie 
vague and uiiccitain than decisions founded upon ..the mere taste 
and appearance of milk. In consequence of the total indompe- 
teiicy ot taste/ r, to prevent the commission of frauds in the sale 
of skimmed milk, a Conmiittcc composed of respectable farmers, 
&c. was formed fur the express purpose of putti/ig a stop to this 
dihgiaceful practice, so injurious both to the poor, to the 
fair dealer. The Committee waited upon our active chief ma¬ 
gistrate Sir Anthony Perricrc, knt., to apprize him of their in- 
tciitinn, and to solicit his assistance. Anxious to co-operate with 
the Committee in promoting a measure of ackDo\vlcdged public 
utility, Sir Anthony afforded evciy assistance in hb power, and 
promised to adopt any practical remeily whicb'^bould be devised. 
At his suggestion, the Committee consulted rne il$ to the best 
means of carr 3 ring their design into execution,*Bnd in.compliaiiqc 
with their request, 1 directed iny best attention to the cotnidcra- 
tion of the subject. An instrument on the principle of the hy¬ 
drometer, seemed to promise the simpl^t tnenns^hat could be 
employed for'the detection end pieveution of frauds ip the sale 
pf skimmed milk;, but whet[ie{ it,^yji;|8 pf&c|icsd)le to cqiutr^ 
pen ail instrument, depended upq;|^-mKU 9 istances which could 

* The sale df skimmed milk in the Of Cork alonC» informed, 

unuunts to about lOOQk per week. V 
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only be dcterminecl by experiment. In order to satisfy myself 
on tins point, 1 commenced a series of cKperiments on skimmed 
milk in February last, which have, with occasional interrnptions, 
occupied me ever since. 1 did not at first indulge any sanguine 
expectations as to the result of mv investigation; but after I 
had caieiully made above a bundled experiments upon genuine 
skimmed milk piocurcd from many of the principal dairy farms, 
embracing all the varieties^of cattle, soil, and modes of feeding, 
common to this pait of the country; and also examined many 
specimens, of adulterated skimmed milk from the markets, I 
have at length ventured to construct a *>‘itnplc lactometer (on the 
well known JhrilU'iple of the hydrometer), the u^c of wliicis I have 
no doubt, will effectually prevent the frauds now practised in the 
sale of skimmed milk. 

Before 1 describe this instrument, it may be proper lA'iefly to 
notice the circumstances which led to its construction. My first 
experiments were directed to asecitain whether any uniformity 
exists in the diMisity of different specimens of genuine skimmed 
milk; accordingly I procured this article from many of the prin- 
ripal dairy farms, and from private houses in the neighbourhood. 
I also obtained new milk from the same souiecs, which I skimmed 
myself, after suffering the cream to remain on it about the usual 
time. The greater number of those specimens were of the spe¬ 
cific gravity I'03/ and r037''i. Some were higher, but the 
highest was 1*010, and the lowest l‘03(), the thermometer being 
at 50'I These experiments, confirmed by others which I after¬ 
wards made, led me to conclude that a considerable degree of 
uniformity prevails in the density of genuine skimmed milk; and 
tliis uniformity', I presume, would he still greater, if due allowance 
were made for accidental circumstances connected with the ex¬ 
periments, which, though not easy to appreciate, must, to a cer¬ 
tain extent, influence the specific gravity of milk; as for exam¬ 
ple, slight variations of temperature and of the balance employed; 
to which must be added the unequal exposure to the atmosphere 
of the several specimens of milk examined. In reference to this 
last particular, it is proper to state that I found only one speci¬ 
men of milk of so high a specific gravity as 1*040; and in this in¬ 
stance the cream hud been suffered to remain on the milk for 
above three days, and its specific gravity was not taken until 
soqie hours after it had been skimmed. These circumstances in¬ 
cline me to refer its superior density to evaporation, owing to pro¬ 
tracted exposure to.the atmosphere. 

After ! was satisfied copeerning the degree of uniformity which 
exists in the density dgenuine skimmed milk, my next object was 
to examine the skimmed mflM brought to the markets in Cork, 
m order to ascertain the nature of the adulterations practised 
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111 ihe sale of tlii-* ariii le. Accordingly, I procured at different 
times, a great number of specimens from the milk inaikets; uiid 
on submitting them to a caieful examutaliuii, 1 found thnt sonic 
were genuine, and of course corrcsponderl with good skimnicil 
milk ill eveiy particular. Others were adi>tteratcd in differciil 
degices, but the only foreign substance I could detect in the ndul- 
teiated specimens, was water. By adding a certain quantity of 
water to genuine skinmied milk, it became of the same density 
as the adulterated milks fioin the iiiaiKets. By simple distillation, 
the adulterated milks furniblied pure water, and became of the same 
density as geiniinc milk. In sonic cases, I found skimmed milk 
from the markets adulterated with more than one-fifth of water; 
ill other instances, with about oiic-sixtli, one-seventh, and one- 
eighth of water. The worst of the adulterated milks from the 
markets was of the specific gravity 1*02(), the highest of the ge¬ 
nuine milks from the markets was 1 *039, tlie thermometer being 
at 50’. 

It is, I believe, a common opinion that skimmed milk is adul¬ 
terated with other substances liesides water; as for example, chalk, 
flour, starch, sugar, &c. which are said to be used for the pur¬ 
pose of concealing the water, by communicating as cdrcumstanccs 
way require a ceitaiii degree of whiteness, thickness, or sw'cet- 
ness to milk. I have made a number of experiments to ascer¬ 
tain the correctness of this notion, and I am convinced the opi¬ 
nion is not well founded. Chalk is perfectly insoluble in skimmed 
milk, and soon subsides when mixed with it, on account of its 
superior density. Flour and starch increase the density of skimmed 
milk, but this effect ia only temporary; for, ix>t being soluble, they 
gradually subside. The high price of sugar, were there no other 
consideration, precludes its use; for I have found by experiment 
that it would be too expensive even if it could be procured at 
the low rate of four-pence per pound. 

Those cxp,erimciits on the density of genuine and adulterated 
skimmed milk (already noticed), which were made at the tempe¬ 
rature of oO”, 1 have since repeated at ffO" Fahr. with similar 
results, making due allowance for the difference of temperature. 
1 have examined the density of a great number of different speci¬ 
mens of genuine skimmed milk, but have not found any of a 
lower specific gravity than 1*035 at 60° of Fahrenheit. 

All my experiments concur to prove, that in the neighbour¬ 
hood of Coik, genuine skimmed milk obtained under nearly si¬ 
milar circumstances, varies comparatively but little in its uen- 
sity; and that the only substance used to adulterate this article 
for the markets iu Cork, is water. 

Skimmed milk and water combine without undergoing any 
sensible alteration of volume, or condensation. Skimmed milk 
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is of much greater specific gravity than water, and its density ic 
flimiiiishcd in direct pro|}ortion to the quuniity of water added to 
it. On those facts the lactometer 1 have made depends; it is 
exclusively adapted to skimmed milk, in which respect, as well as 
in hiin])]icity of constriietion, it ditferb tiuni the ingenious instru- 
niciit of Mr. Dicas. 

Description oj the Lactometer, ©’r. 

This instrnmcnr (as will appear fiom the accompanying plate) 
differs but liLtlc in form from the coiurnoii hydrometci. Its di 
srinction’is to be found in its scale, which is adapted to skimmed 
milk. It is made of hi ass, and consists of a peai'-shapeil bulb, 
at the top of which is a giaduated stem, and at the bottom a 
brass wire to the end of which a weight is screweil. The scale 
begins about three*fourths of an null from the bottom of the 
stem, and is maiked 0, which corresjiouds with the specific gra¬ 
vity of the lightest genuine skimmed milk, or I'O.'jfi, distilled 
water being l'(M)0. 'I'hc dots and hgnies winch cNtend fiom 0 
to indicate “parts of water in 1(H) parts .skimmed milk at 
iiO^,** as is ciigraverl on the reverse of the stem, and has been 
ascertained by experiment. Thu instrument is constructed for 
the Icnipcratuie of <i0° of Fahr., a point judged the most conve¬ 
nient, as It agrees very nearly witli the tcinperatnic of the milk 
In ought to our maikets during the sumnier. As all fluids ex¬ 
pand by heat and contract by cold, in n.sing the lactometer an 
allow’uncc must be made of 1** on the instrument for every 
if" of temperature, that the rnilk uiidei examination is cither 
above or below ()0“ of Fahr. Thus the lactometer, which would 
remain at 0 in milk of the tcmpciatnre of fiO”, would sink 1° 
below 0, if the teinpciauiie of the milk were iiicieased to 
2" if it wcic rai'^cd tofifi", &c. And oil the coiitiary, if the tom- 
peiatuic of the same milk were icdiu'cd to oJ'S the instiumeiit 
w'ould then cxpciiciiee a rise above 0 c({iu.I to 1^, Acc. 'I'his 
lactometer is made by Mr. lionnett, inailicinalical institiinciit 
maker, Cotk, ami sohi in a tin case, either with or without a 
small thernionietei. It is .scarcely necessary to give diicctiuns 
for using so simple an iiistiimunit. All that is rcijuired is, to fill 
the tin ease with the milk to be examined, immcisc the lacto¬ 
meter in the milk, and observe the point at wiiich it remains 
stationary after it lises. Note also th - temperature of the milk, 
and, if necessary, make the allowance directed fur expansion or 
contraction of volume. 

Before this lactometer was used in the milk markets, experi¬ 
ments were made w'ltli it in the presence of the Mayor of Cork, 
»Sii A. Perricro, Knt., the Committee of whom 1 have spoken, 
and othci geiilleiiien, who expressed themselves satisfied with 
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the aeeiiiacy and delicacy of the instrument. The first morning 
it was employed in the milk maikcts of Cork, the Mayor, some 
of the Cominiltce and myself attended, when the Mayor seized 
thirty-eight churns of skimmed milk, containing above 2000 pot¬ 
tles.* Tlic lactometer stood in most of it at iO*’; the thermo¬ 
meter being at 56”, which indicated about one-sixth of water. 
In the evening of the name day, wc again visited the vety same 
iiiiiikcts, hut found the milk in all of tltcni so much improved 
that not a single chum was -seized. Shortly after, a special 
public Meeting of the Farmers and Daiiynieii who supply the 
markets with milk was simiinoned, at which the Mayor of Cork 
piesided. In the piecciicc of the Meeting he made several ex- 
peiiincnts with the lactometer, which were deemed satisfactory. 
The Mavor then directed the Matkct Jmors in futuie to employ 
the hirtnnictcr in the milk maikcts, and to detain all skimmed 
milk, in which the instrument sunk .*3° below 0, or the point 
which icprcsents genuine skiimnod milk of lowest density. This 
.dlownncc of .‘i’’ was made to avoid being too strict, on the first 
ii*)C ol the new iiKstrument. Since the lactometer was fust used 
in the milk maikcts, the skimmed milk exposed fur sale in Coik 
has been niatciiallY improved in quality; and hence compaia- 
tivcly lew scixuics have been made, though the iiistiument has 
now been cm ployed above two iiioiitlis. Dairymen, who have 
imec foifcitcd tlieir milk, now find they can no longer water it 
with impunity, and me licgimiiiig to relmqmsh the practice. 
'I'he same dairy faims, which lately ^cnt milk to the maikcts in 
which the lactometer stood at 20', now furnish milk in which the 
instriiiiieiit stands at 0. llesidcs the evidence alicady adduced 
that watei is the only substance used to adultciate skimmed milk 
ill this iicigliliourhood, the laet has been repeatedly admitted 
hv those concMiied in the sale of this article. 1 have been cre- 
dihly informed that poisons have been hired for the pin pose of 
watciing milk, and that in this way hundreds and even thou¬ 
sands of pounds have been annually pocketed. This fraud has 
hitherto been suficred with impunity, merely for want of some 
simple nitfaiis of detection. It is every wheie so easy and practi¬ 
cable, and may be carried to a great extent without being per¬ 
ceptible to the taste or appearance, tlioiigli it may be readily dis- 
coveied by tncuiis of the lactometer, which is well adapted, not 
only for markets where skimincd milk is sold, but also for all 
public establishments where it is used in large quantities. 

1 think it piopcr to state, why the scale of the lactometer has 
not yet been extended above 0, though a vacant space remouia 
on the stem foi this purpose, as iiiuv been by a reference to fig. 1, 
(IM. IV.) 

Fig. 1. The lactometer. 

Fig. 2. The icvci'se of the stem. Fig. 3, 
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Fig. 3. The tin cafie with a small ca.sc attached to it lui a 
thermometer. 

Fig. 4. The stem of fig. 1, with the scale extended as it should 
be to 10*^ above 0. 

My design at first was to make the instrument so simple, 
as to afford the means of detecting water in skimmed milk, 
at all seasons of the year, without the aid of a thci inoineter; an 
object which, with a little explanation, I think it capable of cl- 
feeling to a sufficient degree of nicety for most picictical uses. 
As the lactometer is constructed for the temperature of 60° of 
Fahr., and every tlegree on its scale is equal to 3 degrees of Fahr., 
un allowance of 2 or 3 degrees below 0 would he amply suffi¬ 
cient for our warmest summer weather. For though the tem¬ 
perature of the air in this season is often much higher than 60°; 
yet the temperature of the skimmed milk bi ought to our markets, 
1 have always found to he fiom 3 to 8 degrees lower than that 
of the atmosphere, owing to the coolness of dairie.s, and the effect 
of evaporation from the milk exposed in laigc sui faces to the air. 

The lactometer, then, in the summer season, sliould not sink 
in genuine skimmed milk below 0, except in cases when the 
weather is very hot, when it might fall to about 2 or 3 degrees 
below 0. In the autumn and spring, the temperature being 
much lower than in the summer, the density of the milk will of 
course be increased, and the instrument should rise in it from 
about 3 to 6 degrees above 0. In the winter, in like niaiincr, 
from a further dimihution of tempeiature, there will be a pio- 
purtioiiate increase of density in the milk, and the lactometer 
should rise in it from about 7 degrees to about 10 degrees above 
0, or to the bulb. Now, 1 think, frauds could not be practised 
to any extent, in the sale of skimmed milk, without detection, 
if the lactometer, fig. 1, were employed, and a little attention 
paid to what has been given in explanation of ic; yet, as the 
temperature is very variable in the different seasons, the use of a 
thermometer is very desirable, especially in cases where the lac¬ 
tometer is employed in markets. The additional expense is only 
about four shillings, and the trouble would be very little j for 
the trial of the temperature of a single churn of milk, would 
furnish indications nearly accurate with regard to all the others. 
Ill all cases in which adulterated milk may be seized by the prc»- 
per authority, the tempeiatuie of each churn should be carefully 
noted down; for too much attention cannot be paid to accuracy, 
wherever property is liable to be forfeited. 

The vacant space above 0, in the lactometer, fig. 1, should be 
filled up by extending the scale 10 degrees, as is represented in 
fig. 4, which will adapt the instiument to all temperatures from 
30° of Fah. to 60** and upwaids; each degree on the scale being 

equal 
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pqnal to the expansion occasioned by 3° of Fah. It is not neccs- 
s:ii y that the scale of the lactometer should extend to 35^ below 0, 
as in fig. 1. In some of the instruments which have been made for 
the mnikets, the scale has only reached to 25^ which seems quite 
.siifliciont. 

1 hare found a considerable degree of uniformity in the density 
of a niiinher of specimens of new milk, which I examined. I 
have maiip several experiments in the hope of being able to ap¬ 
ply a similiir instrument to detect the frauds practised in the sale 
of new milk; but 1 fear this is impracticable, because both water 
and skimmed milk are employed to adulterate new milk; and 
as the one is lighter and the other heavier than new milk, there 
would be no difficulty in so proportioning both, as to make the 
adulterated correspond with genuine new milk in density. 

Royal Coik Institution, Sept. 17j 1S21. 


LI II. Description of a new Method of forming Crucibles, By 
Mr, Charles Cameron, Glasgow *, 

ITiiE Dutch have long enjoyed an almost exclusive monopoly in 
the manufacture of the small melting-pot, or clay crucible, used 
by the jeweller and silversmith. The English potter has hitherto 
failed in imitating those imported from Ilolland, either in point 
of shape or quality, in sustaining the sudden transitions of tem- 
peratine to which they are subjected. In consequence of their 
Buperioiity, they were an article of great interest to the jeweller 
duiing the period of the late war ; sometimes they could not be 
procured, and at other times they sold at five and six times their 
jirescnt pi ice. The Englis|i melting-pot was then in request 
horn necessity; it is now entirely out of the market. About 
two yeais ago 1 was led, by a curious train of reasoning, to con- 
ci‘ive the practicability of forming crucibles similar to the Dutch, 
by a simple method, that of moulds made of sulphate of lime or 
stucco, which would easily give any required form. 

I established a small manufactory of them, and carried it on 
for some lime; but owing to particular circumstances, I was 
obliged to relinquish it, after it had arrived at a state of |ierfec- 
tion. Having found it to be the opinion of my friends that the 
piocess should not be lost, I have been induced to draw up the 
following account of it for the Edinburgh Philosophical Journal. 

For each of the different sizes of the crucibles, 1 formed ten 
or twelve dozen of moulds of stucco, burnt and powdered in the 
usual manner. For the first mould of each size, I formed a'piece 
* From the Edinburgh Philosophical Journal. 
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of soft pipp clay iuto tlie shape of the intended crucible, and laid 
it with its mouth downwards on a flat surface, and inclosed it 
with a cylinder of white-iron, distant about half an inch from the 
angular points of the crucible, and about an inch and a half 
higher tliaii its bottom; then mixing tlie stucco with water, 
poured it into the cylinder. When the stucco vvas suOicientiy set, 
1 lenioTcd the white-iion, picked out the clay, and dried the 
mould; I then stpieeKt'd soft clay into the mould, which on stand¬ 
ing a few minutes, easily came out again. It was inclosed in the 
cylinder, and stucco poiiicd round it, which formed a second 
mould, contimmig to do so until I had procured the number 
wanted. Tliey weiu then all put into a sto/e, and comjiletely 
dried ready for use. 

In the preparation of the fire-clay for the crucibles, I followed 
precisely the same process used at the potteiies, by mixing il 
with a verv large (|iiantily of water, and putting the whole through 
a No. 0 silk seaice. On alIo,wiiio the whole to stand a few liouts, 
the clay siibsidcrl, and in pouring off the clcai water, I proemcd 
the clay oi slip of the coiisisteiuc of thick cream. On weiginiig 
a gallon of it, I found the pio[)ortioii of clay it contained, ami 
udded sand to the whole, in the pioportion of seven of sand to 
seventeen of clay; I then stiired and mixed the whole completely, 
when it was ready foi use. I next took my moulds, picvioiisly 
dried, and arranged them in paiallcl rows on a table, and suc¬ 
cessively filled them with the prepaied slip. By the time 1 had 
filled four or five dozen, I seturned to the one fiist filled, and be¬ 
gan alternately to pour the slip out of them, Icaiing a siiiall 
cpiantity unpoiircd out, which subsided, and ga\’c the rcquiiite 
thickness to the bottom. In each of the moulds so filled, a ciu- 
ciblc is completely formpd hy the abstraction of the uater of the 
slip, in contact witlt,*and adjoining to, the porous substance of 
the stucco mould. The ciucihlc will be cither thicker or thinner 
in pioportion to the time the slip has lemaincd in it. Five or 
six dozen will not require more tlmn fifteen minutes in being 
formed. The moulds with their contents aic then removed to a 
stove, placed on their side and built one above the other. In 
a short time, from the contraction of the clay, the crucibles easily 
part fiom the moulds, and are removed by introducing the finger 
into them. The moulds aie allowed to remain in their situation 
until the water they had absorbed is Ci>mpletely evaporated, when 
they are again lendy for refilling, and will last for years. The 
crucibles remain in the stove until dry, after which they are 
burned in a kiln in the usual manner. 

The process is simple, and combines the advantages of form¬ 
ing them with groat facility, and giving them the required shape, 
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which cannot be accomplished at once on the potter’s wheel. 
One man and a boy arc capable of making from ten to twelve 
hundred per day. The principle is peculiarly adapted for the 
formation of a number of chemical apparatus, muHles, rctoits, 
tubes, &c. 


LIV. On Refractim, Uy J. Readb, M,D. 

To Di, TUloch. 

Sir, — A VERY common cx|M:iimeiit, no less interesting timn 
surprising, is shown in Iccturc-iuoms for the purpose of illustrating 
the tlieory of refraction. A piece of money is placed at the bot¬ 
tom of an empty basin, the experimenter letiriiig until the edge 
intercepts the object: an assistant then pours in water; the piece 
of money seems to rise over the edge, becoming perfectly visible 
and well defined. This experiment seldom fails to surprise the. 
audience, handed down from one generation to another, cvep 
from the days of Aristotle; yet I am led to Iwlicve the real cause 
is little understood. Mr. Hairis gives the following explanation 
in his Optics, page 23: 

“ Hence (says this writer) we have the common plnBiiomcnon 
of a shilling or other object placed in an empty vessel, appearing 
to be elevated higher and higher as the 
vessel is filled with water. Suppose the ^ 
vessel empty, B K its side, and Q the 
object at the bottom; if the eye be at 
r, the object will be hid by the side B 
K, but by filling the vessel it will be¬ 
come visible and be seen at G; the 
ray QB being icfraetcd or bent into 
B c ; and if the eye be so placed gs to 
see the object at Q when tlie vessel was 
empty; viiiile it is filling the object will appear to rise giadiially 
in the line Q G. Hciice the piece of money ajipcars one tpiar- 
ter nearer the eye than it leally is; and on the same principle .i 
river is one quarter deeper than it appears. Q A : G A :: 4 :8.” 
Independently of those expciimcrits, there aie insurmountable 
objections to this reasoning. Mow can any bending of the rays 
of light bring the object iieaicr to the eye? If we bend a piece of 
iioii wire, we certainly shorten the length it extended; but if the 
rays of liglit wcic so bent, they would fall short of the object: 
besides, if the rays tveie bent at B, on passing from water into 
air, a tube bent in the same diiection should enable us to see the 
object; which is never the c.hsc. However, it is unnecessary to 
bring forward more objections than the following e.xperimcnt. 
Vol. 58. No. 282. Oct. 1821. I i 
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Exp, 1.—Having placed a piece nf money at the bottom of 
a wine-glass on the tabic, 1 made the edge intercept my view; 
on pouring in a small quantity ol water the shilling seemed to 
rise; I now perceived two images ot the object, one at the bot> 
tom, and anothn floaiing at the top of the water, very apparent 
when the glass was a little inclined to the eye. This floating 
image waa agitated by every mnvenieiit of the ^vater. To ascer¬ 
tain whether this image was the real cause of vision, I held tlie 
glass above my c}e, and saw the image floating by reflection on 
the surface of the watci, as well deiined as if leflccted from the 
face of a'luirior. Fuitlicr to convince myself that it is this float¬ 
ing image wc see, and not the shilling at the bottom of the 
vessel, I brought my e}c on a line with the image, and then gently 
lowciing the glass, at the same time keeping my c}c intently 
fixed on ir, I saw the image by transmitted lays. Thus the 
floating image w'as seen by the eye, above, on a line with, and he- 
l^w the water, lint it may be objected. If the image wcie at 
ihe surface of the watei, why sec it ou looking into the vessel 
niui'h deeper than that surface ^ This objection is answered hy 
analogy with icflcctiiig minors; for if we place two candles at 
diffeient distances, although the images arc both evidently formed 
and icilucted fiom the same surface, yet they appear to the ob¬ 
server at veiy diffcri'iit distances behind the glass. Let us now 
dinw a few o|)tieal inferences from this iiitciesting cxpeiiinciit. 
1st. We may iiifei that when we look through refracting media, 
such us telescopes, niici ns(‘opes, spectacles, &e. wc take our ideas 
not lium the lays immediately sent fioni the object itself to the 
eye, nor fioni imagin.iiy images at foci, but from images formed 
in the body of the rcli acting media. For example: In this ex¬ 
pel iment, wc take our ideas not immediately fiom the shilling 
which is covered by the lim of the vessel, but from an image 
foimod perpendicularly over i^t the surface of the water, which, 
as already mentioned, can be seen by an eye above, below, and 
oil a line, or id the same plaiie with the suiface of the water. 
2dly, That there is hcic no hciidiiig: in this cxpciiincnt the light 
passes in stiaight lines fiom the object at tlie bottom to the 
image at the suiface, and likewise in stiaight lines from tho 
image to the c)c t)f the spcctatoi; theiu is no bending what¬ 
ever. 

/'Jxp. 2.—'Having piocuicd fioin the glass-house a solid glass 
globe about two inches in diainetei. 1 cndeavouicii to look thiougli 
it at the window', but could only perceive a confused light, with¬ 
out any appcai-atice of the frames oi window; but on withdrawing 
my eye a few inches, 1 saw not only an inverted image of the 
window, but even the smallest fly became distinct and well de¬ 
fined. Could any peisoii in this experiment venture to say that 

we 
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we take our ideas immediately from the object, and not from the 
inverted image of that object seeming to float on tliu posterior 
surface of the solid sphere ? To argue that wc could see better at 
a distance than close to any object, would be absurd. Indeed it 
is. evident from this eNperiment, as well as Iro'u the former, that 
we take our ideas fioiii the inverted iir.age (1o:itiug on the poste- 
linr suifncc of the globe, and not frr.iii the object, wliicli is as in¬ 
visible as if it weic placed behind our backs. When an oai ap¬ 
pears bent in the water, the image at the iiiinierscd part is uuc- 
fourth nearer to the eye than the rest, coiisequentiy it appears 
bent, or as if broken. 

blxp. 3.—^When we hold a black pencil or any other substance 
behind a cylindrical tumbler of clear water, when the pencil is 
close liehind the glass we perceive a ningiiificd image; on with- 
diawiiig the pencil to yet a greater <listance, this image becomes 
more and more inagnihud, and two other iuiugcs iatei ally cvei ted 
me seen at the sides of the tumbler; at yet a greater distance w4 
lose sight of the anteiior or niagulticd image; the two latcial nncii 
floating towards each otliei, at last form one well defined cvcited 
image at the posterior snifiKC, from which, and not immediately 
from the object, wc take oiii ideas, the object itself being pei« 
fcctly invisible. 

Kays of light diverge, instead of converging, in a convex lens; 
neither do the} cioss to Jorm piclurvs of objects, as geiicially 
believed. 

{Should I be enabled to establish these as facts, I strike at the 
very root of optical science, winch 1 am sanguine enough to be¬ 
lieve is likely ut no very distant jicriod to undergo us great, if 
not a greater revolution than the science of eheini*'try. From 
the cailicst :crn, when lenses #erc fust discovcied, to the present 
time, jiliilosophers seeing that on emergence the ra\s formed a 
cone, and then crossed, laid it down as an analogical infeiencc, 
that they also conveigcd in tiic body of the glass medium. When 
we find mnthematieinns measuring the sines of refraction, with 
a lidiculous accniacy, no cannot help smiling at such waste of 
time and trouble, when informed by direct and incnntrovcitiUc 
experiments, thatiiaflire and the philosophers were tiavelliiig veiy 
opposite roads. Although cvciy school-hoy on looking through 
his buining-glass, and every old woman through her spectacles, 
saw objects enlarged; yet the philosophers, instead of lepeating the 
experiments, set about explaining their fanciful theories by the 
greatest absurdities, and it is looked on ns a sort of sacrilege to 
call in question the opinions of a Newton. Howcvci, it should be 
remembered that in former ages the mtos s^i} of Pythagoras 
was hifld in equal if not greater estimation, and that it is only 

1 i 2 within 
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within a few years that the mranfm of Aristotle has given place 
in otir colleges to the nerntm organum of Bacon. 

Having formed llie letter T on a hheet of white paper, I held 
the plano-convex lens immediately over it, when it appeared 
considerably enlarged in all its dimensions: on raising the lens 
about two inches fioni the paper, two inverted images appeared 
nearer to the eye, and,floating on the posterior surface, forming 
a kind of circular appearance, in the centre of which the erect 
image appeared very much enlarged; at yet a greater distance 
from the eye, the erect image became so diverging and confused 
as nearly’to be invisible, and the two iiivcited images coalesced 
and formed in one very distinct inverted image, which diiii'nished 
in size with cvciy inciease of distance. It immediately occurred 
to me, that this union of these inverted images was the focus of 
the lens, and consequently that the rays never cross to form pic¬ 
tures. To prove this in the most satisfactory manner, we have only 

give a circulai muvcincnt to the lens held over the letter T, 
and wc find the image will become invcited at the top and hot- 
toin, eicct when at the sides. 1 next looked through the lens at 
a lighted candle; when close to my eye it appeared inagniflcd; on 
slowly withdrawing iny eye to about two inches, I perceived two 
inverted images around the erect one, which formed a brilliant 
and luminous circle, margined on the outside by bright orange 
rays, such exactly as wc see in the ciicle of light bcfoic the rays 
arc brought to a focus on a sheet of white paper : on now with¬ 
drawing my eye to yet a greater distance, I found this luminous 
circle,formed by these two inverted images, to diminish or con¬ 
tract, and when coalesced, they formed at about two inches and a 
half from the eye a beautiful in\cr^edL,iinagc of the candle : <ls 
the eye was fuither removed, this image diminished in size. 
Here we have two sets of images perfectly distinct from one an¬ 
other and clicying different laws, the erect image magnified, the 
inverted images diminished by every increase of distance. I now 
held the lens opposite the lighted candle, and before a sheet of 
white paper; at the distance of an inch I perceived a luminous 
circle, margined with orange rays exactly similar to that 1 saw 
when looking through the lens at the candle, and formed by the 
lateral images: on repeating this cx})eriment, any person may be 
convinced that there is no crossing of rays to form these images, 
as ill fact the inverted image is distinctly seen before the apex of 
a cone is formed. Further to convince, 1 shall mention the fol¬ 
lowing conclusive cxpciiment. 

Exp, 5.—Having held the glass globe fillrd with water op¬ 
posite a lighted tandle, wc find a well dcfiiicil erect image 
foimed; on placing the piano* convex lens imiiiediatcly ovci it, 

the 
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the erect image becomes considnably mngnificil, and the inverted 
images arc seen fonniuga luminous ciiclc aiouud; and, as tlte 
lens is distanced, they contract or coalesce into one inverted image 
forming tlie focus. Tins may be .esteemed an ea'pet imentunt 
ctifcit. The following figure may serve to illustrate this inter¬ 
esting subject, b a lighted can¬ 
dle ; o, a small erect image foi med 
on the convex surface of the lens 
by reflect! on,transmits the rays 
to form the magnified image seen 
by an eye at e, f, c, d, two in¬ 
verted images foinied by diverging 
lays striking and reflected from the 
concave surface, and travelling to 

g and h, forming a luminous circle, mm-gined by orange rays. 
Dr. Iluischel justly icraaikcd that the greatest beat was beyond 
the focus or image; and I have found by repeated cxpcrinico' ' 
that inflammation docs not take place at the image of the sun, 
but on the crossing of the rays. The focus g, 4, is produced by 
reflections from r, e/, and therefore 1 would suggest the term re¬ 
flected instead of gcomctiic focus. 

When wc look at a bonk tliioiigh a convex lens, the letters arc 
lint only inagnificd in all rheii dimciiijons, but they appear much 
blacker and better defined, and aKu ntucii nearer to the eye. How 
could any bending of the lays produce these effects > I'iic inter¬ 
position of a senii-transpai ent substance, such os a glass lens, 
would undoubtedly diminish instead of increasing the brightness of 
the Icttcis, if wc took our ideas immediately from the object; but 
on the other hand, when we admit that an image is foimed and 
])aintcd on the posterior surface of the lens, this image being 
much nearer to the eye would account for the appearance. 

I shall not enter into the subject of the identity of heat and 
light, fmther than to leinurk, chat tlic heat is in all probability 
ill a great measure to be attributed to the reflection of the rays 
from c and <f, and not from any separation of calorific and lumi¬ 
nous rays; indeed the discovery already announced in your Jour*- 
iial, and in the experimental outlines, that the prism has a ca¬ 
lorific focus, must for ever set at rest Dr.llcrschers speculations; 
and if I had no further argument in opposition to Sir Isaac New¬ 
ton's opinions, this fact would be sufficient to convince any iin- 
piejiidiced reader that the solar ray was iie\ci separated by that 
gieat inau. I am ready to admit that the calorific focus of « 
convex lens is somewhat removed fiom the focus of light. The 
images at r, d, form a luiumous ciide, ivhdc the other rajs ic- 
fleeted at diireiuiit angles, accjidiiig to the angles of incidence, 

fin 111 
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form a calorific focus at yet a gieater distance, light not being 
converted into heat until it is reflected. ^ 

j support Leibnitz’s Theory of 

llefraction, and shall give aooie new experimenu with the prism. 

Sir, I remain 

1 , M 04 obedient servant, 

Cork,May24,l82l. J. Rea^k, M.D. 


cor»ef/i>/g an Imperfection in 
fVinesj known bij the Name of Ropiness, By M, riERPiN* *. 

ItiOPiNEss of wines is a kind of spontaneous decomposition whirh 
gives them a consistence similar to that of oil. The wine at¬ 
tacked by.ropiness becomes flat and insipid j it turns yellow when’ 
noured out, runs in a thread like oil, and loses its natural fluidity. 

*) froths with difficulty by agitation, and disagrees with the sto- 
inch. This alteration, which attacks wines during their insensi¬ 
ble fermentation, is the more injurious as the alcohol already 
formed is destroyed to enter into new combinations: ropy wine, 
tiicrcfoie, submitted to distillation, gives but a small quantity 
of brandy, svhich is of a bad quality, and which has a taste so 
much the more empyreumatic as the wine distilled is more mu¬ 
cilaginous. 

It is remaikcd that white-wines seldom turn ropy while in 
cask, but that they do frequently when in bottle. 

The lemedy for recovering lopy wine, consists, in dissolving 
from six to twelve ounces of acidulous tartrite of potash (cream 
of tartar), and an equal quantity of coarse sugar, in a gallon of 
wine heated to boiling. This mixtuilsds to be poured warm into 
the ropy wine, the cask is to be stopped up and shaken for five 
or six minutes, and then put in its place with the bung turned 
downward. After resting for a day or two in that position, the 
cask is to be turned and the wine fined in the usual way; but in¬ 
stead of stirring it through the huiig-hule, as commonly practised 
the cask is to be shaken for a few minutes and put in its place 
with the bung turned up. In four or five days the wine will be 
clear, dry, limpid, and completely freed from ropiness; but as it 
cannot safely remain upon the sediment, it must be drawn off 
after which it will not be liable to become ropy again. If the 
ropy wine is in bottles, they should be emptied into a cask, to 
midergo the preceding operation. i, 

* Fiom Bulletin As la SceiA^ cTEMounigenicnt. 
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LVT. On Napier's UuUs of the Circular Parts, By James 

Ivory, M,A, F.R,S. 

Tb B illustrious inventonr of logaritfims applied the whole force 
of his miiifl to the shortening of mathematical calculations. Be¬ 
sides his great discovery, he bequeathed to posterity some other 
ruiitrivanccs well adapted to the end he had in view. Among 
these, his two Rules of the Circular Parts, which alone arc suf¬ 
ficient for solving all the cases of right-angled spherical triangles, 
are tlic most distinguished in point of usefulness. 

In our treatises of trigonometry the niles of Napier are repre¬ 
sented as enunciations so contrived that, by a particular classifi¬ 
cation and nomenclature of the parts of a triangle, they include 
all the propositions necessary for solving every case. They uic 
held up as one of the happiest examples of artificial memory 
that can any where be found. Rules, entirely dependent on di 
tority of arrangement, cannot, it is said, admit of a separate di 
inonstration : they can be proved to be just in no other way than 
by showing that tliey comprehend every result, and thus fulfil 
the purpose for which they weic contrived. 

In the original tractin which the rules were first published, 
the author no doubt demonstrates them by an induction of every 
jiossiblc case. But this mode of proof he was led to adopt, be¬ 
cause, nut composing an express treatise on trigonometry, it be¬ 
came necessary to ehow the agreement of the lulcs with the 
writings of t^Jicrs. At the close of this demonstration he im¬ 
mediately indicates another and a more general one, u hieh ex¬ 
hibits the whole theory in one view, amounting to this proposi¬ 
tion: That two theorems, applied either to the ttianglc oii- 
ginally proposed, or, to one or other of four triangles related 
to it, comprehend the whole doctiine of right-angled spherical 
tiigonometry. The invention of the circular parts merely en¬ 
ables the author to enunciate the two theorems with reference 
to the given triangle alone. 

It appears therefore that the rules arc suggested by real pro¬ 
perties of right-angled triangles. The purpose of theii inventor 
seems to have been to reduce trigonomctiy to the least number 
of necessary principles, rather than to collect a variety of un¬ 
connected particulars into a compendium commodious to the 
memory. The views of Napier may be applied to abridge the 
theory of trigonometry,^as well as to exhibit its practiial pre¬ 
cepts in a short abstract. That this is really the case will better 
appear fiom what follows. 

1. If a great circle of the sphere be desciibed about either of 
* Mir^ci LoffarithPionm Caumis Detcriptia. 

the 
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the oblique angU's of a light-aiigled Hplierical triangle, as a pole, 
so as to meet the side opposite tliat angle and the hypotheniiso, 
both pioduccd if ncccssar); another light-augled triangle will bo 
formed by the intcisectiuiis ot the thice circles, which is said to 
be complementary of the proposed tiiangle. 

Every triangle has two complementary ones, accoiding as the 
pole of the great circle is made to coincide with one or other of 
the two oblique angles. 

The relations between a triangle and its complementary, arc 
reciprocal. They have a common angle, namely, that which is 
adjacent to the produced side. The other four parts aie tiio 
complements of one another; the hypothenuse of one tiiangle 
being the complement of the side adjacent to the common angle 
of the othci; and the third side of one, the complement of the 
remaining angle of the other. It is sufficient here to mention 
|hcsc pioperties, as the complementary triangle is treated of in 
‘1 the elementary books *. 

Let h denote the hypothenuse of a right*angied triangle; a 
and If the two sides; A and B, the angles opposite to a and 
respectively: then the following Table will exhibit at one view', 
all the parts of the proposed triangle audits two coinplemcntaiy 
ones. 


1 

Side. 

Anglo. 

Mypo- 

thenuse. 

Angle. 

Side. 

Given trian 

gle. 

IIIIIIIIIIQI^^ 

■■ 

■■ 


a 

Conipleni' 


90-. A 

A 

90-4 


90-B 

triangles 

D 

1 

90-A 

90-6 

.90-a 

B 

9()-A 


In this Tabic the hypothcnuscs of the three triangles occupy 
the middle column; and each angle is placed between the hypo- 
thcimsc and the other coiituining side. 

2. Theorem I.—In every right-angled spherical triangle, the 
rectangle Under the radius and the sine of either side is equal to 
the lectanglc under the sine of the angle opposite to that side, 
and the sine of the hypothcmisc. 

This proposition is dcinonstiatcd in all the elementary trea¬ 
tises f. It is no more than an ap, licatioii to right-angled tri¬ 
angles of a general ])ropcrty of all titangles, namely, that the sines 
of the sides ate propoitioiml to the sines of the angles opposite 
to them. 

• Sec in PlAyfali's Geometry, .Syj/ier. Prop. 20; or in Siin'ion'a 
Euclid, Spher. Tris[. Prop, lih 

+ Sec in Playfair’s Geuiuetiy, Spher, Trig.Vtop. 19; or in Simson's 
Euclid, Spher. Trig. Prop, Is. 

Now 
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Now if we apply the theorem to the given triangle and its 
two complementary ones^ we shall get 

Given fR sin a = sin ^ sin A 
triangle. \R sin b s sin h 'in B 

Ibt complem? TR cos B =s cos ^ sin A 
triangle, \R cos 4 = cos ^ cos a 

2d complems' fR cos A = cos a sin B 
triangle. \R cos 4 sa cos 4 cos a. 

The solution of every case in right-angled tiigoiioinetry re¬ 
quires an equation^ or proportion, between three parts of ihc 
triangle, viz. two given parts and one sought. The total num¬ 
ber of equations required for solving all the cases must therefore 
be 10; for 10 is the number of different ways in which five things 
can be combined, three and three. Of these 10 equations five 
h.avc been obtained: and thus one theorem, 'applied to the giv4|||| 
ti iangle and its two complementary ones, comprehends half 
cases that occur in right-angled trigonometiy. 

In a spherical triangle, the right angle being omitted, Lord 
Napier gave the name of circular parts to the two sides and the 
complements of the other three parts, namely, of the two angles 
aild the hypothenuse. It is essential that the circular parts be 
token ill the natural order of their succession in going round the 
triangle: and hence it is obvious that they are susceptible of no 
more than five different arrangements. In eveiy arrangement, 
the two pa||fc next the middle part on the right and left are 
called adjaeml parts ; and the other two, which stand first and 
last, arc called opposite parts. All the passible arrangements of 
the circular parts may be thus exhibited, each part occupyii^ 
tile middle place successively, viz. 


Opposite 

Psut. 

Adjacent 

Pait. 

Middle 
' Pint. 

Adjacent 

Pint. 

Opposite 

Pait 

a 

yo-u 

' yo-A 

yo-A 

b 

b 


. 90-B 

yo-A 

yo-A 

yo-A 

B 

mm 

yo-B 

90-A 

o 

1 

> 


B 

a 

yo-B 

h-B 

yo-A 

o 

1 

> 

junii^^iim 

a 


One of Napier's Rules is this: 

Rule I.—^The rectangle under the radius and the sine of the 
middle pait is equal to the rectangle under tlie cosines of the op¬ 
posite parts. 
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Now the truth of thi^ rule will be established by applying it 
successively to all the arrangements of the circular parts; for, 
when this is done, the very same results will be found that have 
already been obtained by applying the foregoing theorem to the 
given triangle and its two complementary ones. The two pro¬ 
cesses are etpiivalent. Napier’s Rule is not only true, but it is 
sufficient for solving half the cases of right-angled triangles. 

3. Theorem II.—In any right-angled triangle, the rectangle 
under the radius and the sine of one side is eiiual to the rectan¬ 
gle under* the co-tangent of the angle adjacent to that side, and 
the tangent of the other side. 

This theorem, in the form of a proportion, is likewise demon¬ 
strated in all the elementary treatjpes of trigonometry 

If we apply it to the given triangle and the two complementary 
Uiangles, we shall get 

Given / R sin a =s cot B tan b 
triangle. 11 sin b = cot A tan a 

1st complcm^ fR cos D = tan a cot A 
tiiangle. \R cos A = cot A cot B 

2d complcm^ fll cos A = cot A cot B 
triangle. \ R cos A = tan b cot A. 

These five equations, together with the other five already ob¬ 
tained by means of the fiist theorem, embrace the whole com¬ 
pass of light-angled trigonometry. 

The remaining Rule of Napier is this, viz. 

Rule II.—^'Fhc icctanglc under the radius and tlll'siiie of the 
middle p.irt is equal to the rectangle under the tangents of the 
adjacent paits. 

This rule is true; because, when it is applied to all the possi¬ 
ble arrangements of the circular parts, it brings out the same 
five results that have just been found by applying the second 
theorem to the given tiiangic and its two complementary tiiaii- 
gles. The two Rules of Napier, taken together, aic therefore suf¬ 
ficient for solving ail the c.isc'i of light-angled triangles. 

It appears thciefore that the whole doctrine of right-angled 
tiigoiiomctry may he bi ought within the cumpasSS of two theorems 
or rules in two ditfeicut ways. Fust, wc may employ the two 
complementary tiiaiigics; and then no more is necessary than 
two of the theoicins loiiiid in every elemental y treatise, with¬ 
out any artihcial arraiigcmciit or new deiiominatioiis. The two 
theorems, applied either immediately to the data in the given 
triangle, or to the same data transfericd to one or other of the 
tm> complementary tiiangles, will solve cvciy case. Or, sc- 

• Sfi'in (icoiacliy, Spher. Trig. Piup. Cor. j oi, in SSiiii- 

sun^ Jiluchd, Spher. Tug. I’lop. 17, cut. 'J. 

cuiidl}, 
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cnndlvi wc may employ the two rules and the oircular parts of 
Napier. The two mkhods are fundamentally the same, and 
differ from one atiotber only in form. 

Ill the preceding investigation only three related triangles have 
been mentioned, whereas the author of the rules employs five. 
It is to be observed that each of the two complementary trian¬ 
gles has itself a pair of complementary triangles; and as the given 
triangle is one of each pair, there are no more than two new tri¬ 
angles found in this-manner, and these complete the five of Na¬ 
pier. All the five triangles will be exhibited on the surface of 
the sphere, if each of the two oblique angles of the given trian¬ 
gle be made the pole of a great circle; for the intersections of 
the two great circles and the thue sides of the triangle will form 
five different right-angled trian^es, the hypothenuscs of which 
inclose a pentagonal figure. Every one of the five triangles 
has its two complemcntaiy triangles next it on either hand. Th^ 
real principles of Napier's Theory consist in these two thingifl 
First, all the five related triangles agree in having the same cii^ 
cular parts ; secondly, if we take the cirdhlar parts of all the tri¬ 
angles, making a similar part always occupy the middle place, 
we shall obtain nil the arrnngcincnts of which they are suscep¬ 
tible. Wherefore, since there is the same relation between every 
triangle.and its circular parts, when the two rules are proved, by 
means of the proper triangle, to be true in any one ariangemeiit, 
it follows that they must be universally true in every arrange¬ 
ment. The ^rds of Napier, at the close of the demonstration 
of his rules bfRnduction, arc as fallows, viz. 

Praeter haiic probationem per iiiducuonem omnium castium, 
qui occurrere possuiit, potest idem thebrema lucidd perspici ex 
19 et 20, priecedentibus, in quorum schciiiace, homologa circu- 
larium partium cofistitutio earundem analogise similitudinem 
arguit: ita ut quod de unu intermedia et ejus extremis circum- 
positis, aut oppositis, ver^ enuntiatur, de caeteris quatuor inter- 
mediis et earuin extremis respective circumpositis, aut oppositis, 
negari non posSit.” 

The rules of Napier were therefore investigated by means of 
properties belonging to right-angled triangles. They arc a de¬ 
duction from a tiieoiy of considerable subtilty, bearing marks of 
the same deep and original thinking and profound research, to 
which we are indebted for the invention of logarithms. 

J. Ivory. 
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LVII. A RtfUtathn of Mr, Hrrai’ath** Mathematical In^ 
quiry into the Causes, Laws,&tc, of Heat, Gases, Gtavita^ 
tim, _ 

I« Mr. Hr.RAPAaH's a work, wliirii, like the ramc or pubk Hr.AsoN,**coi?> 
ai%t^ uf one chiiiii of closely-connected reasoning, and in\ist tlieiefuro be 
wholly cuiupreheuilud, or no pnit of it can he undei^toml ?" 

Remark of a DiscJpte of Kiiiil 


To Alexander Tillock, Lti,D, 


•Sir, ~ In tiic hist Number of the Anuals of Pltil^sophy, I am 
charged with |)ro]JOUiitling a new theoiy of collision,** in yum 
Number for August, without demonstration. «Vhetiici’t be ac¬ 
tually new, or not, I have notl^isiiic to inquire; and perhaps it 
would be less tioublc to establish its tiuth than to seek for other 
dcmunstiatiuns to refer to. I am perfectly aware that it is not 
:he same part of the theory of coilision as that which gcncially 
‘nds a place in treatises on Mechanics; consequently, 1 feel a 
wish to place it befoie^y'oiir readers. 

The method I piupose to take is diiTorcnt from that of pic- 
ceding writers; but a new view of the subject ma) be inoic satis¬ 
factory than an old one. 

The proposition I have in part to demonstrate, is, that in the 
direct collision of perfectly hard bodies the momentum bfoie 
and after the stroke ts ike same, when estimated in the same 
direction. 

Let the bodies be peifectly hard spheres, A^jj^ B, and let 
these bodies be connected by a perfectly iucxtcnsible thread,' 
passing over a pulley, So that the movement of the weights is 
not affected in any manner whatever by the friction, resistance, 
or inertia of the connecting apparatus. 

Case I. Let the ball B be suppoitcd at rest, 
and lift the ball A in a vertical direction, til4 
when buttered to fall, its velocity at the extent 
of the thread is V. * 

Then, because the thread is perfectly inexten- 
sible,the velocity will be communicated to B in¬ 
stantaneously and ivithout loss. 

The bodies being connected, they would move 
in the first moment after the stroke with a com¬ 



mon velocity = m is proved by writers 
on Mechanics. 

But, if you suppose A to be disengaged in the 
same instant that if ciuiismits the impulse to B, 

then the initial drc{(ioity of B after the stroke will be 
AV 




ii 


For, 
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For, since the active force of A is AV, the intensity of the 
fori>e on the portion of the thread next to A must be AV; and 
aa ihe thread is perfectly inextensible, and traiisuiits the force 
without loss, the impulsive force on ]• must he AV, and its 

moiiiciitumAlso, since A cannot, on account of the iii- 

cxtcnsibility of the thread, cominuiiicate less than its whole 
foice to H,'it would remain at rest unless acted upon by some 
other loice. « 

Caic II.—If both the balls be suffered to fall in the vertical 
line of the thread, so that at the moment the thread is extended 
the velocity of A may be V and the velocity'of B =s u, 

Then, the bodies being connected, in the first instant of mn> 
tioii after the stroke the boms will move with a common velo- 
\ 

city = ; as is proved by wiiteis on Mcchniiics. 

But, if you suppose bodies to lie disengaged,, the iu^ 
the impulse is coininuiiicatcd, and ficcd fioni extiancons 
jthen, accordingly us AV, or Bu, is the greatei, the velocity 

' AV—ll«i ■ AV—IJtf 
l)C — —, or - 

For, let AV be the greater force, then tKe tension of the thread 
cannot be greater than AV, unless there he a leading force 
greater than AV; and since B v is less than AV, the deficiency 
of reaction is AV—Bv. Therefore, AV—Bu is the momentum 

communi^ed to B; or ——the velocity of B. 

As this'Wnc 


iclusion does not depend on any particular velocities, 
it is true when A and B arc pressures; and the principle of eol- 
lisioit 1 have propounded is a general principle both in statics 
and dynamics. 

If the momenta AV, Bu, were equal, neither of the halls would 
move in consequence of tlie stroke when left at libert); for 
AV-Bu == 0. 

1 have done enough to show any mathematician the difference 
between'tlid theory Mr. Hcrapatli calls new and the old one. 1 
make use of the connecting thread puicly for the pin pose of as¬ 
sisting Mr. H. in seeing that the intensity of the stroke is the 
same in Case 1. as in Case II. when AV is the same in both. 
He is well aware that it strikes at the root of his system, as it over¬ 
turns the conclusions he arrives at in his Pi op. V. and Prop. II. 
Cor. 2. His mistake is, in making the force of contact equal to 
the sum of the momenta. The force of contact cannot be greater 
than the momentum of the striking body, for the nature of the 
opposing force contributes nothing to'j^e-4^t;okc, be it reaction 
or moineDtum. '’ntV 


1 can 



2G2 On lh$ Cames, Laws, of Heat, ts^c. 

I can assure Mr. H. that the rejection of liia papers by the 
Royal Society had uo influence with me; if they hw been re¬ 
ceived and printed in thcTran&ac.tions, I should have equally op¬ 
posed them. As far however as my opinion goes, the Royal So¬ 
ciety do perfectly light in i ejecting speculation in physico-mathc- 
inaticai subjects. 

I believe Mr. H. when he says he has thought much on the 
subject: he has not however been happy in finding a correct so¬ 
lution of its difliculties; and if he be guided by. tlie axiom he has 
laid down at the close of his Reply, I am afraid he will long con¬ 
tinue in error. This axiom is, that it is impossible, by correct 
reasoning from false principles to bring out true conclusions.'* 
The history of science affords too many examples of the evil ten¬ 
dency of a rule like this, even piirdmiathematics is not an excep¬ 
tion. Contemplate the doctiine of a second fluxion passing 
ihjrough infinity in the regression of curve lines; examine the 
j|e of calculating the ladius curvMurcj icview the principle 
ultimate ratios, and the mathematical doctrine of infinity. 
Mr. H. must for the present dispense with demonstration; in¬ 
deed to one tjhat attempts to instruct his biethreu in “ the phy¬ 
sical constitution of the universe," they ought to be unnecessary; 
1 did expect that the bare reference o^ the laws of collision to a 
well known dynamical principle would be sufficient; expecting 
that ** a word to the wise is enoughbut should not the expla¬ 
nation 1 have now given satisfy^Mr. H. it will be best to try ex¬ 
periments, or assume, which his axiom will allow hii^o do, that 
the atoms are perfectly elastic; and accordingly the world 
of elastic particles. 

X ftm, sir, your niositfliedient servant. 

No. 2, Grove Terrace, Lbson Giove. ^ Thomas TrEDGOLD. 

P. S.—It certainly would have been as well if Mr. Hcrapath 
had not published tfie extracts of letters he has thought proper 
to do. Private grievances, whether they be real or imaginary, 
should not be brought forwaid in the discussions of. science. If 
Mr. H. were desirous ofw^gbing me dbwn mth authority, a few 
extracts from the Chemical Pliilosopliy of Sir H. Davy, from 
Count Rumford's works, or from Sir Isaac Newton’s works, would 
have been more to the purpose. The existence of an opinion, 
sanctioned by such names, rendered ii. necessary to prove, that 
there cannot be continued intestine motion in bodies consisting 
of absolutely hard particles.—T. T. 

LVIII. Trite apparent Right Ascension of Dr, Maskelyne's 
Stars for every Day in the Year 1821. By the Rev, 
J. Grooby. 
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LIX. T^etifUls fir the Summation uf professional Series, By 

Mr, James Ben\\fli . 


To Dr. Tilkcli. 

Sir, — I HAVE to beg the inseition In }oui Journal of the fol¬ 
lowing collection of Theorems, being the algebraic expressible 
sums of the different orders of progressioiuil seiius res]H'ctivcly 
enumerated and corresponding thcrew'ith. The doctiine and 
summation of series is a branch of analytics, it is well known, 
which involves some peculiar difficulties; and the huttinjs'i of in¬ 
vestigation requires similar and varied artifices of L‘ 0 !n;iutatioii 
to be employed, since of the metiiods and principles devised for 
the purposej none of them can be so much generalized as to 
embrace a ready and imniediate extension on all occasions indis¬ 
criminately. It is chiefly, or rather solely, by deducing the limits 
and sums of certain orders and forms of series, and by a compa*^ 
rison of the means used, that we are enabled successfully to ex¬ 
tend and pursue the same in any new track where the conse¬ 
quences flowing from their composition and resolution are least 
of all allied and prcdicable. The theory of series is one likewise 
not very characterized for the precision of its logic ; prejudices 
in favour and against the metaphysics of it still exist, and jirevail 
with nearly equal force, and these by time alone can be rectified 
and adjusted. 

Noiv, as pneliminaiy, making jc — 1 =s v, a;”"’ = ar”, n the 
number of terms of the series to be deduced;—then for the 
series , 

l + 2a:-'+ 5x~* .... (3m— 4)a’“’" to w, terms, 

J —m —in 

- -.(2x+l—3» ) —('In—I)j' + 

the general expressiou is- - - s 

by instituting the condition of vanishing quantities in the sense 

l.(2x+I) 

convened usually becomes for the limit of infinity —-—. 

The sum of the series 

I +2ar‘ +7arj+ 15ar*,.. 5n+2)a;“” 

(*-*””) + r+(3n +1 )*”*"— (3n * + n)ar”™ 

18 I . . — .1 — 

I/I 

Here the limit of infinity will arise when all the terms affected 
by Ml are feigned practically evanescent, and the same is to be 
implied of all the succeeding cases. 

Vol. 58. No.282. Oct, 1821. L 1 For 




2()<) Theorems for the Summation of progressional Series. 
For the seriei 1 +2aj-'+5ar*+9jc.*,,. .|(n*4-n—2)ar“, 

1 + 2ji ->» -m V -tn 

-. (r—*) + v^TU + 8 »)* 

tf 2b 

Of 1 +2ar‘+6JC“*+1 2 jc-* .(n*— 

2 ••in . ~7it 

—-(r—j) 4 2i + <'’—>(«it + 3+i’Cn^+n)>^ 

JJi • 

Of I + 2ar'+6x-® +11 jc-*. { (n*+3 m— 6 ) 3 ;“”', 

-(*>—a) + tf—ru? •— rr(n^ + 5H^?)x 

V 2 


Is 




Of 1 + 23-‘ 4-7ar*+ 14.E-*.(n*-2)3;“"‘, 

!•)"** +1 fif*—(2n+ l)r'’”*-»'(rt* + 2»—l)r 


-m 


0* 


Of ar'+6jc“*+ 15 x“*+28jC“* .(2n*—ii)a;“% 


4 + 11 


_ ■i- 4 (n + l)a — f( 2 n> 4 -nR+ O-c 


- 4 * 


-» 


Of 1 + 5x-' +1 Oar* + 16ar*... .1 («*+5«+4) jT"', 

V 
2 


I'H--*!’ .-Ml , _ . -m t> „ » ~m 

- {r—s) —?i(r + 2»)» — - (ifi+n}!. 


Vi 


Of 1 + 5 jc-> +16x-»+33ar<. 

(6/t + ^^—v{3n9+ 3n)i 


-m 




Of l+7ar* + 19ar*+37x-*.(3n*—3n+1)0^^", 

S+li+V , .-W _ „V -»t 

— ■ --(*“■*), +3«>—(fe» + 3)j —i»(9«® + 3n)x 


Vi 


Of 1 + 2jr' + 9a-* + 2la-i+ 50t* .j («* -»*J i-»«. 


lr + >c'~l .'•in V 

-- (j—j) + J* + »)^--at^(3R + (3n^ 7 m + 2+«(nS + 'Jn'* + n)jr) 




Of l+7^-‘ + 16i-*+273r-*.(«*+4n-5)a-*“, 

^(r*—i)”** + |rt+Siw(2M + 7)* «(n’ + 6«)jr ’ 

vi 


Of 
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Of l+2j?-»+10t^*+30r-*+68-4. 

--^-“(*—0 +»(3ii«+3n)*”*+tf*(i|J+B)x)"” 

-j . 

Of 1 +3x-' + 16i-*+45a-*.(»»-«*-.«+1)^““, 

-i— {n—x) +w*—iw—(6n+6+i'(3w’+7«+3)r”**—i'^*(n*+2n*)jr”^ 

- . 

Of 1 + 13ji-“+26i-*. 

^(i—x)““+1 +|A—(4»+1) iT"—1•(2«» + I )a'“” 

Of 1 +5af-' + 13x-*4-25ar-*.(2«'*—2n+ 

i . —m 

+i'i—4 iix r(2n'*-(-2M-j-l)e 
—- -- , 

Of ar»'+3ar"' + 5ar^ .....'.(2n—l)ar-', 

2w<'+r ”-f i~”»( r4-l) 

iii * 

Of x'‘«+2ar«+3ar'. (bx-*), 

"** I 1 

Of x'^Mx^+OaT^.(n*x-’), 

-(sJn—- 

--Jl-•=v. 

Of ar“+3*-”+6ar‘. 

' ■■■■'■ ■ I II % 

tf* 

Of the scries ar^+ 8ar™+27xH.(w*x-'), 

i«m(« 4-1)*—3Vf S—(2B’+n)i»®—1)» hx“"*+yr"’' 

- - - _ ^ Vf • 

Of x-*+9x-’'*+36jr'.(i(n*+w))*Ji-', 

+ g)'i—W--( h-H)3 

V 

Of x-“+9ar"»+25ar^.(2?i-l)»x-*, 

H Qf 
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Proposal of an Apparatus for Flying 
Of a^“+ 62 ;* +21ar*.( 47 i*—5n), 

1)++3j!——H n—'»(4««-|-3ii+8) 


Of j:-'+6ar* + I8ar*+40jr*.5 (m* 

_ 

The investigation of the foregoing Aeries could not well be 
given hcic,* cither wholly or in an abridged state, as that would 
ncccssni ily nccu|>y much too considerable space, though it may be 
icmaikcd that the method adopted and followed is very conipre- 
hensive and general in its application. I am, sir. 

Your very obedient humble servant, 

As!iC Tcinice. JaMEs B. Benwkli- 


LX. Ptoposal for an Apparatus for Flying by means ij' Motion 
only. By A Correspondent. 

To Dr, Tilloch, 

.Sin, — The study of aerostation has hitherto been rather a 
siihjoct of curiosity or amusement than of any real usefulness. 
The great expense attending the equipment of such an nppuiatus, 
as well as theextieme difficulty, next to impossibility, ol guiding 
it thiough the atmospheie, have all along operated as powcihil 
obstacles in turning it to any useful purpose. 

To remedy the latter inconvenience, an ingenious contiivancc 
1 ms been proposed by Mr. Eva|is, and published in your Maga¬ 
zine *. There arc diffeient ways, 1 believe, in which a balloon 
might be conducted through the air, were it not for the weight 
of the materials employed. One of the most obvious w'ould be 
to have a set of vanes or sails similar to those of a common wind¬ 
mill or smokc-jack attached to a horizontal axis, which being 
connected with the balloon, and turned swiftly round, would tend 
to push the whole in the direction of that axis. The huge bulk 
of the balloon, however, must always encounter much resistance 
from the air through which it attempts force its way. 

If such an axis with vanes as has just been mentioned, but de¬ 
tached from any balloon, were held in a vertical position and 
turned round w'ith sufficient velocity in the proper direction, it 
would, from the reaction of the air, have a tendency to ascend ; 
and if I evolving with such a velocity that the disposition to ascend 

• Vol.xlvii p.4:19. 
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might just balance its weight, the machine would be suspended 
ill the air. But it is obvious that a single vertical axis could not 
be properly turned by any moving power carried in a vehicle ap¬ 
pended from that axis; because such an appendage would soon 
acquire a rotatory motion in the other direction. This incon¬ 
venience, however, might be overcome by having 'two such axes 
turning in opposite directions; and their bulk again might be 
materially lessened by making the vanes of the one enter be¬ 
tween those of the other, similar to the teeth of two wheels. A 
more compact form, it is true, would be to have the one axis 
hollow, and the other within it, with the one set of vanes above 
the other: but it is easy to perceive that unless the one were far 
above the other, the upper vanes would establish such a down¬ 
ward f'Uirent of air on the lower, as to render them useless, or 
rather hurtfiil; and indeed it is probable that even in the other 
foini the aeronauts would always have abundance of fresh air 
blowing downwards about their ears. 

Before speculating too far, it may be proper to observe that 
the whole scheme must still prove abortive, unless the apparatus 
could be constructed so light that a man, or other portable mov¬ 
ing power, might be able to do as much towards turning of the 
machine as to support himself and his own share of it. Could this 
be accomplished, I presume the giving it a direction through the 
air, even against a moderate wind, might be easily efi^ted. For 
if the weight of the vehicle below, or the centre of gravity, were 
shifted so that the revolving axes might lean from the perpendi¬ 
cular a little to one side, the whole machine would forthwith cn- 
ilcavour to wing its way toward that side of the horizon; and 
this apparatus presenting but a small surface to the wind, could 
withstand or move against it with little resistance compared to 
that on the inflated side of a bulky Kalloon. 

The difficulty of regulating a balloon so as always to maintain 
a certain height in the air, as well as the spirit of novelty and ad- 
\entuie, seem to have induced the generality of aerial navigators 
to keep at a considerable distance,greater perhaps than necessary, 
above the earth's surface. This circumstance, howeA'er, is un¬ 
fortunately attended with various disadvantages, none of the least 
of which 'is the greater rarity of the supporting medium. But 
tl.c most serious disaster resulting therefrom, is the inevitable 
destruction of the aeronauts, if by any accident they experience 
a fall. Besides, should the wind suddenly rise oi change, they 
may, though involuntarily, be wafted to the midst of the ocean, or 
dashed against the mountain's brow, without either time to count 
their beads, or bid a final adieu to those they left behind. But 
the machine just dcsciibed, could it be made to fly at all, might 
cnoily be rcgiduted dlmost to skim along the siuface, and by this 

ntcuiis 
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means serious falls would be greatly avoided. On the presump¬ 
tion that the machine could thus be guided along any intended 
track, it might perhaps be practicable to change the men at se¬ 
veral stages like coach horses. Indeed I should not despair of 
yet seeing some such method emplo)ed as the most expeditious 
for conveying the mail from one place to another. 

This contrivance is no doubt very inferior to the organs of 
flight with which the feathered race are furnished, and which 
enable them to traverse the air with such admirable facility. But 
it is still a recommendation, that it is free from any reciprocating 
motion,’ the vanes obviously acting during cver^ part of their re¬ 
volution; which is a property entirely wanting in those un¬ 
fortunate artificial wings contrived to act in imitation of the 
birds; since such unwieldy wings are not simply useless whilst 
returning to renew their stroke, but really retard and destroy the 
flight altogether, as the experiment has uniformly proved. 

I have not yet attempted to compute the force to be exerted 
in supporting such a machine. This would be a task of some dif¬ 
ficulty as well as uncertainty;;, since our best theories of the re¬ 
sistance of fluids are still something short of perfection. It might 
however, to a certain extent, be compared with the forces acting 
in the common windmill. 

If the above scheme, which is perhaps as plausible as most of 
the kind that have been proposed, seem to deserve a place in the 
Philosophical Magazine, the insertion of it will oblige 

» Yours, &c. 

Edinburgh. Sept. 29,1821. VoLATOR. 


LXI. A Demonsiralhn ^Lb Gemdre’s Theorem for solving 
such spherical Triangles as have their Sides very small in 
Proportion to the Radius rf the Sphere, By James Ivory, 
lilrnA, PmR.Sm 

’I'h E theorem to be demonstrated is one of singular beauty, and 
of great usefulness in gcodetioal calculations. Although many 
demonstrations have already been given of it, yet the one which 
follows may merit attention on account of its simplicity. 

The theorem is this: 

‘‘ In a spherical triangle of which the sides are very small re¬ 
latively to the radius of the sphere, if each of the three angles 
be diminished by one-third part of the excess of their sum above 
two right angles, the remainders will be the augles of a plane 
triangle that has its sides equal in length to those of the spherical 
triangle.” 

Let r repic&cnt the radius of the sphere, and <r, f, r, the three 

bides 
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sides of the triengle; then, these four quantities being measured in 
the same parts, as feet, yards, fathoms, See, the sides of a similar 

triangle on the sphere whose radius is unit, will be •—, ‘f* 

Suppose that A', B', (7, denote the angles cqpposite to a,b,e re¬ 
spectively; then, because the sines of the sides are proportional 
to the sines of the opposite angles, we shall have these equations. 

Sin sin s= sin ~ sin A' 

Sm — am C = sm — sin A. 


Again, in the plane triangle that has its sides equal to a, h, c, 
let A, B,C, be the angles opposite to those sides; then, because, 
the sides are proportional to the siiies'of the opposite angles, wc 
shall have 

a sin B s ^ sin A 
a sin C s c sin A. 

Suppose A' SB A + $A 

B' SB B + 3B (2) 

C' SB C + 8C ; 

and, as the angles of one triangle are very little diffeient fioni 
those of the other, we may neglect the squares of the small vaii- 
atious: then. 

Sin A' B= sin A + 5A cos A = sin A 4- 
Si„C'=.iuC (1 + ^). 


Again, being small fractious, we may, witli great 

exactness, suppose * ^ 



Now, let these different vadulM be subslatated in the equations 
(1); then. 


a sin B 


a sin C 


0 - 5 ) 0 + 


and, 
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Biidy omitting the equal fdLtore on both sides of each equation; 




and, by iiiu]tipl)iiig, and neglecting small quantities of the se¬ 
cond oidci; 

, ~ ft 

"taiTX 6f f in A ““ r 

JC jf» _ >A 


f 

Or 


(3) 


tan C tan A 

Again, in the plqnc we have 

a* ss 6 *^ 1 — 2U cos A, 

=s a* + II* — 2ffe cos B, 
a* n= a* 4 . 1 ^* n,- 2db roe C: 

but, if s repieoent the area (tf the triangle, then 2(= Ic oui A 


= ac sin B =s sin C: astd lieuce be cos A 


2t 

tan A 


, ac COS B 


= ; ab cos C a= I’ha values of a*, b*, c» ma> there- 

I 111 |j ttUt 

foic be thus represented, vfa. 

a* 1. 


b* 


e* 


9 $ 

3]^ KitgiA* 
o'*+ft*-HF', Cf 

»« 

«■»(?• 


\ s’* - 

Let those \alucs be substituted in the equations (3); then 

>B _ . _1_ 

t 111 B ' Si* Jr tauB’ 

IC jfr* 1 a 


(^) 


L. + % s vi „ ^ 

twC ^ IritanA - AV 8f«taii0* 

and tone, 

(® - •*!; ^ T "td *““ ®' 

(8c- iM z'fe •“ 

Take the sum of thqsCi tu(0 tqjui||f)|^piijj^ Identical equa¬ 
tion, viz. 

thei^ '»’ ^. u * /* 

(8A+IB+IC—UB Ai-(«A*^)(wiA + tanB + 

tiinC\ 


Nowi 
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In a series of experiments lately made on vegetable colours, 1 
dlsoovwed the remarkable feet, tW subecetate of lead, nitrate 
and sulphate of copper, nitromuriateof platinum, nitroinuriate of 
gold, fee. turned syrup of violets, tincture of cabbage, columbine, 
blue hyacinth, fee. green,} and that when these colours are even 
reddened by acetic or citric or carbonic acid, fee. the metallic so¬ 
lutions restore the origmai hkue colour. Boracic acid reddens 
tlie yellow colour obtained from Uesedn lut., and so do the me¬ 
tallic solutions. 

It seems evident, therefore, that we have yet to learn the in¬ 
variable characteristics of alkalis and acids. We may attempt 
to cover our ignorance by a free use ctf the term anomaly, but 
1 do hold that in the universe of God there is no such tiling as 
anomaly. 


LXIII. On the Solar EcUpie of ll^jlth Ssplemher 1820; being 
a Comparison cf Cal^latione pith some the Observations 
made, in Great Brttaw'OwL oh the Continent. By Mr. 
Grorge Innes. 

7b I}r.}nUoeh. 

Sir, — In order to compare tfie^tab^fyed with the computed 
times of the pliaenomena Of the late* sdar ecliiise, I have se¬ 
lected several of the observations whid;^ have appeared in your 
Magazine, and in theEdinbur]^ Philosophical Journal, and made 
the necessary calculations for tbc several places by the Tables of 
Delambre and Burckhardt. ^ Frcmi these calculations it appears 
that the tables give the timC of fiOnjtoction too early, and the 
moon’s apparent semidiBipi|ter too gtaa^; as a less semidiameter 
would have made the^erroTR of<-tK tables, as deduced from the 
several observations, morGunifbi:i^.fqrbbc.begiiiniiig and end. 

The results obtained from thel^servations of the beginning 
and end at Gosport,! and of the,eni^at Padua, differ much from 
the rest. Perhaps some erTtH* bat been Committed in allowing for 
the errors of the clocks, or ip treostS^ing. In calculating the 
time of the end for Plymc^utn^ 1 hAv4.jyned the loiigitude given 
with the observation; but 1 abseru^lhtt^lli is greater tlian any 
of those given in the ';RequIsite'*'lwrais^^,the result of accurate 
observations, for eight pku^. hi Pjymonih^ 

U is not stated whetbtf tbc.hu^tivnf the last five observa¬ 
tions are given in mean nr appffrcpt tilae, but from the calcula¬ 
tions it would appear th*t U^y are given In mean time. 

In making the calculations it wilt he Ibund, that an error of 
1" in the moon’s semidiameter gives an error of about 2*’,98, and 

2'',G4 
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2",64 in the times of beginning md end respectively for England^ 
and a little more for the other places, owing to their being in 
lower latitudes, I would beg leave to request that some of the 
observers, who, I doubt not, have paid attention to so important 
a point, would communicate the diameter of the moon, as mea¬ 
sured on the 8un*s disc. The mean of the moon's apparent semi¬ 
diameters by the calculations made for England is 14' 50",73 at 
the beginning of the eclipse, and 14' at the end. By 

the calculations for the other places, it comes out about 
greater in both cases. 1 am, sir, yours respectfully, 

_ Gbo. Imnxs. 

In the comparison of the following results of the calculations 
with tlie observations, the sign — shorn the calculated time to 
be too early,, and + too late. 

1. Lbighton. , 

Observed by Mr. Bevan; mem time. 

Beginning. End. 

By observation 0** 18' 4ar S’* KK 28" 

By calculation 0 18 1,6 3 10 13,70 


-44,4 -14,24 

2. Woolwich. 

Observed by Mr. Evans; mean time, 
Byobs. O’* 23' 2",85 S’* 14' 54",56 

By calc. 0 22 29,49^ 3 14 39,34 

-33,36 -15,22 

3. Bushy Heath. 

Observed by Colonel Beaufoyj apparent time. 
By obs. O’* 22' 57" • ' 3* 14' 47" 

By calc. 0 22 13,53 3 14 35,72 


-38,45 -11,28 

4. Plymouth. 

Observed by Mr. Fox; apparent time. 

By obs. ^ OS' 56" 

By calc. 2 58 19,03 


-36,97 

5. Gosport Observatory; mean time. 
Byobs. O’* 16' 37" S’* 10' 6" 

By calc. 0 17 27,71 3 10 26,06 


+50,71 +20,06 

M m 2 


6. St, 
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6. St. Gall-; 

Observed by Colonel Sphcrer. 

BefliDiung. End. 

Byobs. Ih W Brfi5 

By calc. 1 18 31,19 


-36,86 
7. ZumcH. 

Observed by MM. Horner and Feer. 

Byoba. /!«» 14' 56",6 4^ 3' 41'',97\ 

and \1 15 0,39 4 3 42,67/ 

By calc. 1 14 16,45' 4 3 22,22 


-39,15 -19,75 

-43,94 -20,45 

8. Milan. 

Observed by M. Oriaiii. 

Byobs. 1“ 22' 7'',5 4^ 10' 48",7 

By calc. 1 21 29,59 4 10 33,03 

-37,91 -15,67 

9. Padda. 

Observed by Santiiii. 

Byobs. 1“ 36' 20",6 2-F 53^3 

By calc. 1 3549,3 4 22 47,88 


By obs. 
By calc. 


-31,3 —2 5,42 

10. Fiumb. 

Observed by M. Bouvand. 

4» 34' 8",6 
4 34 17 ,22 


+ 8,62 


LXIV. Account of a portable Apparatusfor restoring the Action 
of the Lungs^ By Mr* John Murray. 


" To call the answering spirits back from death.” 

ByhoN. 


** Forsan scintilla latet.” 


I FEAR the beUows recommended by the Royal Humane Society 
for the restoration of the action of the lungs iu apparent death, 
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is an instrument but ill catcuhited for that important pdrpoM. 
It would, however, not become me to condemn: 1 rather wish 
to submit an invention which it is humbly conceived may be used 
with success. 

In No. IX. of the Edinburgh Philosophical Journal is a drawing 
of the apparatns as perhaps beat adapted for houses of recovery. 
Herewith [see Plate IV. fig. A.] is a sketch taken from a portable 
form of that invention as executed for me in Britannia metat, by 
Messrs. Dicksons and Smith, of Sheffield. The arrangement is 
somewhat modified in one transmitted by me to the Royal Hu¬ 
mane Society. In this there are two beks, at proper distances 
terminating in screws which fasten by means of nuts to a flat piece 
of board, and a clamp fixes the whole securely to a square table. 

The drawing now submitted exhibits^ two cylinders concentric 
with each other, the inner one three inches diameter, and the 
exterim one ftur inches, forming a partition of half an inch be¬ 
tween, which is supplied with water heated to 98** F. (the ani¬ 
mal temperature), to elevate the air included in the interior cy¬ 
linder to that grade. 

The piston is solid, and moves horizontal^, and the piston 
rod is ^forated to receive a metallic pin, which being checked 
by the plate covering the end of the cylinder gives us the means 
of apportioning the volume of air to the capacity of the lungs, 
which is to be determined by the victim of experiment being of 
tender age or adult. ThU^will obviate the danger of rupturing 
the lungs. 

To the pipe proceeding from this cylinder is affixed a cell and 
cock, with an elastic tube terminating in a mouth-piece and 
plate of leather. 

The stop-cock is so constructed, that when the handld is pa¬ 
rallel with the pipe, as in the figuie, there is a free communication 
established between the lungs and the evlinder, to the exclusion 
of external air: when, on the other hand, the cock is turned the 
quadrant of a circle, the communication with the luugs is cut 
off, and there is a free channel opened betwwn the cylinder and 
the external atmospheric air. 

The lateral cell appended to the cock will be found of varied 
use and importance. Should the,subject of experiment have 
been the victim of carbonic acid gatr '(choke-damp), a drop or 
two of ammonia will mingle with the atmosphere of the cylinder 
and condense the mephitic gas; and if a septic poison (as sul¬ 
phuretted or arsenicated hydrogen) have occasioned the asphyxia, 
a few drops of solution of chlorine or nitroniuriatic acid will 
destroy that septic virus. Should the atmosphere be too dry, a 
small portion of water put into the cell will mix with the air, and 
impart additional elasticity; and if we desire an additional stimulus. 
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a drop or two of ether posited here will expand in the air of the 
cylinder, and this mixed atmosphere will act ajth all the conse¬ 
quence of nitrous oxide. 

These provisions, for various reasons, are valuable auxiliaries 
ill returning respiration. 

The victim of suspended animation is to be raised in a gently 
inclined position opposite to the operator, the nostrils are to be 
plugged up, and the plate of leather fixed on the mouth as nearly 
air tight by means of white of egg, dec. as possible, and 
this is kept in its position by means of a ribbon tied round the 
head. The operator over against the victim manages uniformly 
and equably the piston. The apparatus being adjusted in the 
manner desdribed, the air is first withdrawn from the lungs and 
then ejected laterally) and the piston rod being drawn to the ex¬ 
tremity of the cylinder (if adult), the pure atmospheric air fills 
the instrument; and the communication with the lungs being re¬ 
stored by turning the stop-cock parallel with the pipe, the ope¬ 
ration begins. About twenty plunges of the piston in the minute 
may be the proper number; it will not be necessary to change 
the included air until natural respiration is restored, because, 
until this does take place, the blood cannot eject its excess of 
carbon, the consequence of the circulation of that fluid; but when 
this is required, it is instantly accomplished in the manner already 
described. 

It is cheering to me to be assured that this invention has met 
the most unequivocal testimony of approbation from several emi¬ 
nent physicians and surgeons, and gentlemen of distinguished 
mechanical genius. 

It has been used with great success on some inferior animals. 

The internal cylinder, one foot long and three inches diameter, 
contains 8'1'82 cubic inches, and about half of this extent will 
suiTice for ordinal y i expiration, agieeably to the following calcu¬ 
lation in Keiirs Anatomy: ** By the rise of the breast-bone in 
man and the descent of the diaphragm, room is afforded for 42 
cubic inches of atmospheric air at every drawing in of the breath. 
A deeper inspiration will give room for more than twice this 
quantity.** 

The following, deduced from the very interesting experiments 
of Messrs. Allen and Pepys on respiration, may aid in appreciat¬ 
ing the preceding observations. 

*< 1. The inspired air imparts none of its oxygen or nitrogen 
to the blood. 

** 2. The blood loses a principle, viz. carbon, which by its 
union with the oxygen of the inhaled air forms-carbonic acid gas. 

3. The watciy vapour found in expired air is the serous 
discharge of the bronchial tubes. 


«4.The 
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4. Tho blood derives beat from the docompoettion of the iti- 
spired air} all tho latent heat of tlie cKygea gas not being ne¬ 
cessary to the formation of carbonic a<:i<l gas. 

s'. The dark colour of the venous blood is owing to its be¬ 
ing surcharged with carl)on, and the bright scarlet colour of 
the arterial blood, to its parting with carbon in the process of 
breathing.*' 

It may be added, that the volume of the newly formed carbonic 
acid gas amounts to 4^ to 8 per cent, of the whole elastic mas*;, 
which, however, is modified by circuiastaiices, as Dr. Prout has 
shown: the quantity of carbonic acid gas is diminished, for in¬ 
stance, when mercury or spirits have been used. 

It is computed that an ordinary person consumes about 4G,(KiO 
cubic inches of oxygen per diem, and that there are 20 respira¬ 
tions every minute. 

By far the most interesting remaiks on the elasticity of the 
lungs, and mechanism of respiration, are contained in an excellent 
paper by Dr. Carson, published in tiie Transactions of the Royal 
S^iety for 1S20, Part I. page 29, &c. 

This ingenious author found that a column of water of I f fodt 
high, was not a counterpart to the lesilicncc of the lungs of an 
OK at their usual dilation. In calves, sheep, and large dogs, this 
elasticity is estimated by the pressure of a column of water from 
1 to 1| foot high; and in labbits and cats, as counterbalanced 
by 6 to 10 inches of water. 

Breathing, therefore, Dr. Cafson very propcily ascribes to an 
interminable combat between the resilience of the lungs ^iid the 
irritability of the muscular fibre of the diaphragm. We have here 
displayed to us a simple but beautiful machinery, ** by which the 
heart and diaphragm, and perhaps various other organs, are as 
necessarily and as effectively influenced as the piston of the steam- 
engine by the expansive powers of steam." 

** Two powers,” adds Dr. C., are therefore concerned in re¬ 
gulating the moveinepts, and in varying the dimensions and form 
of the diaphragm; the elasticity of the lungs, and the contractile 
power of the muscular l^bres of the diaphragm. Of these |JOwers, 
the one is permanent and equable; the other, variable, and exerted 
at intervals. The contractile power of the diaphragm, when fully 
exerted, is evidently much stronger than its antagonist the resi¬ 
lience of the lungs; but the latter, noticing subject to exhaustion, 
takes advantage of the necessary relaxations of the former, and, 
rebounding like the stone of Sisyphus, recovers its lost ground, 
and renews the toil of its more poweiful op|x)nent.” 

Thus has Dr. Carson given us a most interesting account of 
one of the most important organs of the vital fianie. It bears 
the signet of experiment, and has in its fcatuies much that looks 

like 
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like truth. The continuous attacks of the exhaustless, though 
weaker, assulant rouse tiie more gigantic, hut intermittent, re¬ 
pellent energies of its opponent. It is a war oflensive and de- 
fenuve. Thus does the'contest eoiitinue for life with equal suc¬ 
cess, atul at its close remain a drawn battle. 

J. Murray. 


LXV. An Account of the Comparison of various British Siand- 
mds of linear Measure, By CopU Henry Katrr, F,R.S. 
^c,* a, ’ 

■V I ’ 

T -i ^ * 

El B Commissioners appointed tb consider the subject of Weights 
and Measures, recommended in their First Report ** for the legal 
determination of the standard yard, that which was employed by 
General Roy in the measurement ];^f a Rase on Hounslow Heath, 
os a foundation for theTrigoriomcti^cai operations that have been 
carried on by the Ordnance throughout the country." In con- 
sequence of this determination, it became necessary to examine 
4he standard to which the Report alludes, with, the intention of 
subsequently deriving from it a scale of feet and inches. 

On referring to the Philosophical Transactions for 1785, it 
may be seen in ** an Account of the Measuieinent of a Base on 
Hounsibw Heath," that a brass scale, the proper^ of GcneinJ 
Roy (and now in the possession of Henry Browne, Esq. F.R.S.), 
was taken to the apartments bf tl^e Royal Society; and, being 
there, with the assistance of Mr^-BAmsden, compart with their 
standard (both having remained together two days previous to 
the comparison), the extent of llpee feet takeq from the Society's 
standard, and applied tm General Roy's scale, was found to reach 
exactly to 36 inches, at the temperature of 63**. 

It afterwards appeals that'points, at the distance of 40 inches 
from each other, were laid off Sn a large plank from General 
Roy's scale, the whole dapgth beipg^O^et; and by means of 
this plank the length of the glass rod4,-wai determined, with 
which the bare on Pfoumlow Heath wai^nraured. 

In the PhilosophicalTransactioha for it is stated, that 
Mr. Ramsden compared brass standara.^ith that belonging 
to the Royal Society, after they had teniaiiied togetlier about 
24 hours, when ** they were found to be precisely of the same 
length.^* Brass points were then inWrted in the upper surface of 
a cast’iron triangular bar of 21 feet-in length, from Mr. Rams- 
. den's standard, at the distance of 40 inches from each otha*, the 


From the TrsniisctionB of the Royal Society for 182b Pert I. 


whole 
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whole length of 20 feet being laid off on those points in the tem¬ 
perature of 54^. 

By means of this bar, the length of the hundred feet steel 
chain was determined with which the base on Hounslow Heath 
was re-measured, and was found Co 'be only aboii^ 2f inches 
greater than the measurement ivith the glass rods. 

The standard scale used by Mr. Ramsden in laying off the 
points on the iron bar, is, it seems, no longer to be found; but 
from the declared equality of both this and General Roy’s stand¬ 
ard with that of the Rpyud Society, and the near agreement of 
the two separate measnremenfei ef the base with the glass rods 
and with the steel cliai^ ioifemight have been tempted to con¬ 
sider General Roy’s scale as precisely similar to Mr. Ramsden's^ 
and as offering the best source from which the national standard 
yard might be obtained. 

The spirit, however, of the recommendation of the Commis¬ 
sioners of Weights and Measures, appearing to be, that the stand¬ 
ard yard should be derived from the base of the Trigonometrical 
Survey f I thought it preferable to proceed a step higher, and to 
obtain a distance of 40 iiiclics from the iron bar itself, whiA 
could afterwards be employed in any manner that might be found 
most eligible. 

In order to obviate the necessity of an allowance for tempera¬ 
ture, 1 caused a triangular bar of cast>iron to be inachr, of the 
same dimensions as Mr. Ramsden’s,jexcept as to length. Gold 
pins were insetted hear thep^treniities of this bar at the distance 
of 40 inches from each other! on «vhich were to be drawn fine 
lines, comprising one-sixth pan of the length of the 20 feet bar. 

The apparatus used for tracing the Hnes on the gold pins, is 
essentially differj^ut from that conamonljf employed. The cutting 
point is elevated by meahs of idi inclined plane, and is then 
carried through a distance e^ai to the length of the line to be 
traced. On drawiifg a part of the apparatus, the extremity of 
which acts U|X)D the'u^cihied plane,, the point descends by its own 
weight until it ^hofly^^sts upon 'Surface of the bar; the mo¬ 
tion being then ^cTrame cutting point are drawn 

along together, the po|8ibilify‘of lateral deviation; and 

the point descriUHi a line, the lengftb df which may, by a certain 
contrivance, be regulated at pleasuie, and its streii^h determined 
by repeating the operation^ Th|s very neat and im|)Oftant in- 
ventioti is due to M. Fortin of Paris, end was cunimunicated to 
me by M. Aiago,, whose liberal mind knows no reserve on scien¬ 
tific subjects. I have varfed the arrangement of M. Fortin, so 
as to bring the cutting point under a microscope fui nislicd with 
cross wires, having an adjustniciit, by means of which their in- 

Vol.58. No. 2b2. Ocf. Nn tcrscction 
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tersectUm can be brought to the line traced^by the cutting point* 
I'his 1 ooQtider to be an essential' improvement, as no acindental 
deiangement of the cutting frame can take place without its be¬ 
ing immediately perceptible; and the apparatus may be con¬ 
veniently applied to the ^^on of straight lines or circles, in the 
manner 1 have described^iqi the Philosophical Transactions for 
i814. 

The micrometer microscopes, used in the comparison of the 
different standards, were those employed in the determination of 
the length of the seconds pendulum', the description of which 
may be seen in the Philosophical Transactions fur 1818. But 
as the arrangement of Mr.Kadii&dbu's bar, required that the 
support to which the microscopes were attached should rest on 
its surface, some other form of tlie beam carrying them became 
necessary for this purpose. ' 

A board was prepared of well seasoned mahogany, 36 inches 
long, 3 inches wide, and I thick, and an edge bar of mahogany 
3| inches wide and 11 thick, was firmly fixed along the middle 
of it lengthwise, which most effectually prevented the possibility 
9f flexure. To the extremities of this edge bar, and projecting 
beyond them, the luicroscnjies were fixed, their cross wires being 
about 40 inches asunder. By this arrangement, the very im« 
portant advantage was ensured, that Che^ apparatus being laid on 
a plain surface, such'as a scale, and the microscopes adjusted to 
distinct vision, on placing h on another plane scale, the object 
glasses of the microscoi'es^ would bq precisely at the same di¬ 
stance from this last surface as thej^trare from that to which they 
were applied in the fiisC iustanfle, and consequently no error 
could arise from parallax. 

A piece of very rhlii brass, usually called latin brass, was bent 
round the edges of the dO-iiich bn, so^Chat tde up|)er surface 
of the bar was in perfect contact 4with the brass, the side pres¬ 
sure being just sufficient to prevent any clian^ of^position in the 
brass, unless when movyd ’alpngihe vbar ^y nand. A fine line, 
about the eighth of an iiiuR lon^ was itow drawh on one of the 
gold pins at ligiit angles to the baTj^id a^lU|ill]a'r line was traced 
on the piece of bras^, wfii6h was.pmeed so os to cover the other 
gold pin. The intersection bf ihc cross u^li'es of the tracing 
microscope was caicfnlly adjusted to this last line. 

Mr. l^insdcn's bar, upon his decease, became the proptrty of 
Mt.Oerge, whose successor, Mr. Wbrthington, kindly granted 
me access to it, and facilitated iny examination by every assist¬ 
ance in his power. The bar was plaised in his workshop on tres- 
scU, and its surface caiefully brought into the same plane, which 
was ascertained by stretching a thread from end to end. 


The 
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Tbe 4Q-indi bir rpa laid near Mr. Ramaden'a bar, on the t2th 
of April 1820, and a thermometer placed upon it. Three ther¬ 
mometers were also arranged at equal distances idong Mr.RanA* 
den’s bar. ^ 

On the 13th of April I commeiij|ifd my e^mmination. The 
intersection of the wiies of the one jworosoopc being placed on 
the centre of the left hand dot, the intersection of the wires of 
the other microscope was brought, by means of its mijrometer 
screw, to the centre of the right hand dot, and the reading of 
the micrometer registered* In this manner the six intervals of 
Mr. Ramsden’s bar werb Compared in succession. It may be 
necessary to remark, that a^ this microscopes invert, the readings 
are to be taken in a contrary sense, the higher number indi¬ 
cating defect, and vice versd. 



Readings. 

Thermometers. 

« 

1st interval. 
2d 

3d 

4th 

5th 
’ 6th 

29*5 

100 

100 

16*5 

100 

190 

54*0 

53*5 VRamsden’s bar, 

53 5) 

♦ 

53*0 Forty-inch bar. 

Mean 

15*9 

T 



The difference of temperature of the .two bars, being so small, 
may safely be neglected. « 

The micrometer microscope was now set to 15*9 divisions, and 
the apparatus being laid on the 40-inch bar, the intersection of 
the wires of the left bgnd’microscope was brought to the middle 
of the line on the gold piii^ and the piece of latin brass was 
moved along, the bar, till tHe middle of the line drawn upon it 
appeared in the interfection of the wires of the micrometer mi¬ 
croscope. The whqle jia^ng uCe# carefully examined, the mi¬ 
crometer microscopes were withdrawn. 

The tracing microscopenext brought over the 40-inch 
bar, and placed so that the ii]g«aeotioft of its wires appeared upon 
the middle of the line traced upon the brass; the brass was then 
•lid away, and a line drawn with the cutting point upon the gold 
surface. 

I had next to compare the distance thus obtained, with the 
mean of tbe six intervals on Mr. Ramsden’s bar. 


Nn2 


First 
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First Comparison. 

The four thermometers being at 54 the followiag readings 
were taken. 



Readings. 

r 

Forty-inch bar. 

ristlnterval 

•a 2d 

•S J3d 

'S i 4th 
•» ... 
g 5th 

(2 LCth 

Mean 

Forty-inch bar 

33-5 

Div. 

Mean of Rainsdcii’s bar 36*5 
—— ■ of the forty-inch bar 34*2 

Forty-inch bar huger 2*3 

54-0 

33-0 

27*0 

38-0 

30-0 

37*0 

36*5 

350 

--— 




Second Comparison. Thermometers as ht>Jote. 


Readings. 


Forty-inch bar. 


Urn 

ua 

QB 




1st interval. 

2d 

3d 

4th 

5th 

6th 

Mean 


Forty-inch bar 


36«0 


54>5 

31-0 

26-0 

400 

35-5 

400 


37*3 


35-0 


Mean of Ramsden's bar 
—— of forty-inch bar 

Forty7inch1^ /onger 


\ 

Div. 

37-8 

35-5 

2-3 


Third 
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Third Comparison. Thermometers as lefore. 


1 

1 



Forty-inch bar 

g fist interval 
•S 2d 
fl j 3d 
•si 4th 

I 5th 
& Leth 

Mean 

Forty-inch bar 

35*0 

Div. 

Mean of Ramsden’s bar 39*6 
—— of foity-inch bar 35*6 

Forty-inch bar longer 4*0 

« 

m 

58*7 

300 

31*0 

44*0 

34*0 

4«0 

39*6 

1 

36*2 


By the mean of these comparisons, it appeared that the forty- 
inch bar was too long 2*9 diviitiohs of the micrometer, or *0001^ 
of an inch *, 

The preceding measures were taken from the middle of the 
lines on the gold pins; but as it was found that these lines were 
not quite parallel, this accidental circumstance alForded a method, 
of which I availed myself, to attain a greater degree of accuracy. 

The deviation of the two lines was obtained by measuring the 
difference of the distances of tl^ir extremities, and by the mean 
of six comparisons was found to be 16*6 divii^is. 

Now, as this is the deviation due to the whole length of the 
lines, they will have approached each other 2*9 divisions, at about 
one-sixth part of thei|||engthj reckoning from their most distant 
extremities. 

This portion of the line being estimated, transverse lines were 
drawn, indicating the points from which future measurements 
were to be taken. * 

On the 14th of April 1 resumed my comparisons. 

Conceiving that it woul4 be preferable to ascertain the dif¬ 
ference between some one interval aad the mean of all the in* 
tervals of Mr. Ramsden’s boi^, and afterwards to compare such 
interval with the foity-inch bar, I now directed my attention to 
this object. 

* Each division of the micrometer is of an inih. 


Fourth 
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Fourth Companion, Thermometers 52^5. 


1 

Readings. 

Ist interval 

“ 99-() 

2d 

78-0 

3d 

73-0 

4th 

83-0 

5th 

820 

6th 

83-0 

Mean 

83*0 

_! 


April, Fifth Comparison, Tfurmometers 56" 



Readings. 

1st interval 

107*0 

2d 

81-0 

3d 

76*0 

4th 

89*0 

5th 

77*0 

6th . 

87*0 

Mean 

.£6-1 

-i— :- 


Sixthjpomparison. ** Thermometers 56". 


Readings. 

_ 

Ist interval 

107*0 »| 

2d 

80*0 

3d 

79*0 

4th 

820 

5lh 

75*0 

6th 

*83*5 

Mean 

84*4 


On examining the preceding comparisons^ it may be perceived 
that the readings of the sixth interval differ very little from those 
of the mean of the whole bar. 


Readings 
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Kesdings of the sistli 
ioteryol. 

Mean readings of al 
the intervals. 

Value of the sixth 
interval + oir —. 

37*0 

36*5 

—0*5 

40*0 

37*8 

-2*2 

40*0 

39'6 

—0*4 

83*0 

830 . 

-00 

87*0 

86*1 

-0*9 

83*5 

84*4 

+0-9 


Mean 

-0*5 


The sixth interval, therefore, is too short 0*5 of d division. 
This interval was now compared with the forty-inch bar, the 
thermometers being at 57°; the microscopes were transferred 
from one bar to the other alternately. 


Readings of the sixth 
interval. 

Readings of the forty- 
inrh bar. 

81*5 

85*0 

85-3 

85*0 

82 7 

86*0 

83*0 

83*0 

83*5 . . 

a 83*0 

830 

^ 82*0 

82*5 

82*6 

82*2 

82*6 

82*5 

81*3 

82*(U 

81*5 

82*P 

82*5 

82*0 

81*3 

82*7 

• 

^ 83 0 


From this it appears, that the forty-inch bar’is shorler than 
the uxth interval 0*3 of a division; and as the sixth interval 
was found to be shorter than the mean of all the intervals 0*5 of 
a division, the lesult of the whole is, that the forty-inch bar is 
shorter than oue-sixth of Ramsden's bar 0*8 of a division, or 
*000034 of an inch. ; 

1 may here remark, that the differences observable between 
the results of the various comparisons of the intervals of Rams- 
den*a bar, may be attributed to the large size and imperfect state 
of most of the dots; those bounding tbc sixth interval ore for¬ 
tunately the least injured. 

Having 
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thus olitAiueil ^he value of the »tan<^r4, from whicfi 
the chain used in the Trigonometrical Survey was actually laid 
off. f next "proceeded to compare this with General Roy's and 
Sir George Shuckburgh's scales. 

t 

[To be continued.] 


LXVI. Off Shot Cartridges. By Mr. Joseph Stebvens. 

To Dr. Tilhch. 

Sir, — Observing in yonr Number for August a paper by 
A Correspondent in India, on the use of shot cat tridges for fowling- 
pieces ; I beg to observe that I adopted the use of such cartridges 
in the year 1793, and myself and several friends have continued 
to use them ever since. Fioni the year 1793 to 1804, they were 
several times taken to India by a friend of mine (who was a 
Purser in that service); whether he coiibumcd the whole, or dis- 
imsed of a part with his investment, I know not: certain it is 
%ey were not returned to England. Cartridges coiitaiiiiiig both 
powder and shot wore introduced at the same time, and in many 
instances have been found very advantageous. And os your Cor¬ 
respondent has omitted to describe the chief utdity of shot cai- 
tridges, I shall here describe both, and state a few out of many 
experiments made by myself and others for that purpovse. 

The chief advantages of shot edftridges aie, the pievention of 
the bariel fiom leading, and at the same time actually assisting 
in cleaning it on every dischaigc. It is well known that in order 
to make shot bright and haudsoine, as it is termed, a consider¬ 
able quantity of black load is'u.sed, a priori of which is at every 
discharge deposited in the inside of the iRrrel, and so closely doe-s 
it adhere that the oidinary mode of cleansing is not sufficient to 
remove it; and I have within a few day.H seen a barrel so leaded, 
as to materially impede its projectile foice, divert the shot from 
its rectilineal equise, and deliver it in irregular clusters, leaving 
spaces near the ceiitie of the chaige at forty yards distance, four 
or five inches diameter; besides which, the lead from the shot, 
together with the deposit of the powder, actually so contracts 
the barrel immediately in front of th^ charge, that (although the 
gun has been cleaned in the ordinary way) 1 have known a sound 
barrel liiown to pieces from this cause alone, which the use of 
shot cartridges would have pi evented. Yet I do not consider 
them indispensable, nor have I adopted them generally, except 
where a quick succession of discharges is essential. The opera¬ 
tion of cleansing at every discharge is thus performed: the car¬ 
tridge which iicnily fits the boie when put in, is enlargetl by the 

explosion 
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explosion of the ffnvder^ and^ presnug hard against the sidea of 
tho barrel^ carries be^ it a considerable portim of the dtopciiit 
of the last diachargCi without allowing the shot to come in con¬ 
tact: tluis lessening, instead ofmcreosing, the foulness of the gun, 
while it renders the leading of the barrel impossible. Giving 
shot a gloss with black lead Is said to be useful as well as orna¬ 
mental, as it renders it lubricous, and less friction is the conse¬ 
quence : this however holds good only to a limited extent, as 
the foulness of the barrel by the deposit of the lead soon counter¬ 
acts the effects of lubricity. In order to discover whether any 
real advantage was obtained by glazing the shot, I fired fifty 
charges oz. each of No. 4 shot, at a ciicle three inches dia¬ 
meter, on the balistic pendulum, at fifty yards distance; the gun 
was cleaned every five discharges: fifty charges 2 f oz. each of 
the old patent shot not glazed, were fired at me same pendulum, 
at the same distance, and with the same gun cleaned after every 
tenth discharge. The number of shots put in the circle, were with 
the glazed shot 153; with the old patent 161. Fifty charges of 
each were then fired in cartridges; the gun cleansed only once in 
each operation, viz. after the 25th discharge. The numbers wers^; 
new patent glazed 159; old patent not glazed 169: the old 
patent had the advantage in projectile force in both cases, as was 
obvious by its action on ihe^endulum. The facility of loading 
is undoubtedly a material advantage in shooting certain species 
of wild fowl, as almost all those of the pelican tribe hover over 
the first bird that is shot; and 1 have known two persons get 
four shots each before the flock has dispersed: whereas not more 
than two each at the utmost, could have been fired in the ordi¬ 
nary way. As to tho shot getting into the touch-hole, it so 
rarely occurs (unless to careless loaders) that it is of no import¬ 
ance. 41 

Your Correspondent recommends thin paper. The follow¬ 
ing experiments will, 1 apprehend, prove it to he objectionable: 
Some of the first cartridges I tried were made of whity-brown 
paper, and others of printing demy, as 1 had conceived it to be 
possible that shot confined in thicker paper might go in a lump, 
und not spread at all. 1 accordingly made ten cartridges of each 
uf the following sorts of paper, viz. thin Mhity brown, printing 
demy, thin post, foolscap, thin blue cartridge, thick ditto, white 
cartridge, very stout ditto, and very stout brown paper; all of 
which were well pasted and rolled very close, each filled with 2j 
oz. No. 4 shot: the whole were discharged from the same gun, 
and not one of them went in a lump: on the contrary, the shot 
from the thick as well as the thin cartridges spread very similarly. 

I had then a quantity made by a knife- aud razor-sheath maker, 
of the usual thickness of razor-sheaths; twenty were also made 
Vol.58. No.282. Oct. 1821. Go of 
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of tin, open at the outer endnot one df lhe whole went in a 
lump, but the npreading of moat of those ih the paper-cases 
was irregular, and th'arin the tin-cases ve^tench so: several 
of them were deflected from the line of collimation so much as 
to be useless. 

From these as well as a variety of other experiments, I was 
induced to adopt blue cartridge, white cartridge; and brown 
paper. I have continued this practice now twenty-eight years, 
and know of but three instances of the whole charge going in a 
lump. I have now by me some cartridges upwaHs of twenty 
years old. When thin paper is used, the cartridge soon becomes 
so deformed and enlarged in the middle, as to stick fast in ram¬ 
ming down. Powder and shot caitridges are made similar to 
those of shot only, the cases being longer. The shot is put in 
first, then a wad of paper, and then th^ powder; the end of the 
cartridge is finally closed over the powder (by the head of the 
foriper), which is easily and expeditiously opened when used, the 
paper teing too stout to be bitten off. 

I have found those cartridges extremely useful, having with these, 
tis well as with shot cartridges, frequently loaded and fired with 
effect without drawing the ram-rod. The only objection 1 know to 
liowder and shot cartridges is, tha( if not used in a short period 
of time, say a week or two, or if taken on the water and exposed 
in a magazine om the deck (which for ready access has usually 
been the case with myself and ft iends), the powder becomes ma¬ 
terially injured. 

Having gone so far, I bhall give a sketch of the former, and 
shape of the paper, &c. with the mode of making and filling; 
which however is perhaps hardly worth insertion, as it diflTersriot 
materially from the former, &c. described by your Coriespondent. 

The paper being folded into ten or twefre thicknesses, and long 
enough for two, four, or six caitridgeo, as A B fig. 1, a tin or 
wood pattern abed is applied, and with a knife the paper is 
cut through ; the corners e e are cut off, being objectionable in 
the formation of the cartridge; the paper must be sufficiently 
large, that, when rolled on the former, the top a b shall reach once 
and half, and the bottom cd twice round. The former is about 
6 inches long, basing a head about \\ inch diameter, as repre¬ 
sented in fig. 2. In rolling the cartridge, the former must fall 
short of the bottom about 2-drd8 of the diameter, to allow for 
closing. When the cartridges are dry, they are again forced on 
the former, and their bottoms again pressed on the closing iwl 
driven in the rolling-boaid for that purpose. The cases are 
now placed in a block of wood having two or three dozen holes 
like a cartridge-box, and witli a funnel and measurer filled very 
cxpcditiou&ly, the upper ends are closed and hammered in with 
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the head of th<; fonoer. T)ie niunber eapresaipg the size of the 
shot, tbe^we^t Of the charge* and the .^apieter of the barrel for 
which cAey (ue^ioten^* are then markcjl bn tlie cartri^ thiu: 
- -<u f. 4 shot 22 oz. for barrel *72'diameter. This is 
Iessential^as some cartridges remain in stock many years, 
^ and, although promiscuously mixed together, are easily 

^4 separated* 

If the above occupies too much space to be admitted 
at length, please to make such extracts as you think fit. 
Wliile on j(he subject of fowling-pieces, I beg leave to remark, 
that although numerous excellent sporting guns are produced; 
yet no scientific principle has been laid down, on which to pro¬ 
ceed with a certainty of obtaining this desirable end. From a 
vaifiety of experiments, 1 am induced to believe there is a certain 
ratio Mtweeii the length of the barrel and diameter of the bore, 
which gives the maximum of perfection. Perhaps some of your 
sdentific readers will favour the public with some observations on 
this subject. 1 am, sir, your obedient servant. 

Old Fold, Oct. 12.1821. SxBBVJlNS. 



LXVII. Remarks tending to facilitate the Analysis of Spring 
and Mineral Waters, By John Dalton *. 

It cannot but fall under the observation of every one, that the 
health and comfort of families, and the conveniences of domestic 
'life, are materially affected by the supply of that most necewary 
article, water. The quality of water is undoubtedly of great im¬ 
portance in the arts of brewing, baking, and various otfiera con¬ 
nected with the preparation of food; as also in the washing and 

* From the Mmoin of the Uteniry end Philosophicdi Society of Man- 
chestfr, 

O o 2 Ileachin.; 
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bleaching of linAi ^ and cotton^ and in other <^ierations where 
cleanliness is the object in view. Many of the mamiilictories arc 
materially interest^ likewise in the qudities of water, and in the 
methods of rendering it subservient to thefr exigencies when it 
happens to be presented to them in an obnoxious form* On all 
these accounts 1 thought it might be of some service to ofier a few 
remarks on the subject, which, perhaps, may benefit those who 
have not made the science of chemistry a peculiar object of study. 

Most writers consider the analysis of waters as a problem re¬ 
quiring great skill and acquaintance with chemistry $ but the 
modern improvements in that science have rendered it much less 
so than formerly. It is true, that the variety of elements some¬ 
times found in water, and the extremely small quantities of them, 
are disrouraging circumstances when the object df analyus is to 
ascertain both the kind and quantity of these foreign elements. 
They may both, however, be investigated without much labour, 
when proper means are used; and, perhaps, a little practice may 
render a person qualified to undertake the task, who is no great 
adept in chemical science iii general. 

Most spring water that is obtained by sinking some depth intd 
the earth, contains lime held in solution by some one or more 
acids, particularly the carbonic and sulphuric acids. 

It is to these salts, the carbonate and sulphate of lime princi¬ 
pally, that spring water owes its quality of keardnesSf as it is 
called ; a very singular and astonishing quality, when it is con¬ 
sidered as produced by so extremely small a portion of the earthy 
salt. The other eartliyj salts, or those of magnesia, barytes, 
and alumine, produce the same effect nearly, but they are rarely 
met with, compared with those of lime. 

When any earthy salt is dissolved in pure distilled or rain 
water, it increases the specific gravity of the water; but, in the 
instance of spring water in general, this test is rendered of little 
use, because the increase of sp. gr. is so small as almost to elude 
the nicest instiunient that can be made. I have, however, an 
instrument, made by an artist in this town, which is nothing 
more than the common glass hydrometer, but with an unnsually 
fine small stem, that shows the superior gravity of spring water. 
It cannojt, inde^, be brought in competition with other methods 
for aseertfuning the relative hardness of spring water, but it is a 
most useful instrument in other departments of cheinScal inves¬ 
tigation, particularly in determining minute portions of residual 
salt altqr preciiiitatioiis *. It may well be concaved, that the 

* Tho scale of the hydrometer b one iach sad a half loag. and it b dfadded 
into 2S^, eadi degree corresponding nearly to *0004; the difference between 
dihtillcd water and common spring watei is usually about 1* on the initru- 
ment j and that between dbtilled or rain water and the strongest linae water 
h 4® sp. 
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8t>. »avity canAoi (2»iiititut6 a teaC of the ^rdnesa of teater^ vvhett 
we nnd ttiat oiii grain of earthy salt, dinbiM in 2000 gi^ns of 
pure water, conrerte it into the hardeit spring water that is eom* 
monly found. 

We shall now proceed to notice some of the most usefol tests 
in the analysis of waters. 

1. Sot^ Test.-—When a piece of soap is agitated in distilled 
or pore rain crater, a part of it is dissolved, producing a milky li¬ 
quid, which continues for many days unaltered. But when s'oap 
is agitated with hard spring water, the milkiness produced almo'^t 
instantly degenerates into a curdy substance, which rnes to the 
surfoce, and leaves the liquid below nearly transparent. Thie 
curdy substance is understood to be the earth of the salt com¬ 
bined with the oil of the soap. It has a glutinous, unpleasant 
feel when rubbed upon the hands, and soib glass and other ves¬ 
sels so as to require hard pressure of a cloth to remove it. Though 
this test sufficiently distinguishes hard water from soft or pure 
water, it is not equal to form an accurate comparison of the hard¬ 
ness of two kinds of water. 

2. Lime-water Test .—Most spring water, fresh from the weft, 

will exhibit milkiness by lime-water; this is usually occasioned 
by the water holding siipercarbonate of lime in solution; the ad¬ 
dition of lime-water reduces the siipercarbonate to carbonate, 
which is insoluble, and falls down in the state of a white granular 
powder. When a spring contains nothing but supercarbonate of 
lime, which is the case with the water of an excellent pump in 
this neighbourhood, lime-water is the only test wanted to ascer¬ 
tain the proportion of salt in it. Let a given portion of the spring 
water be saturated by lime-water, adding it ns long as milkiness 
ensues; the carbonate of lime is precipitated, and may be deter¬ 
mined by the usual meads. 1 find it, however, rather preferable 
to add a small excess of lime-water to secure the precipitation of 
the whole acid: when the salt has subsided, the clear liquid may 
lie poured off, and tested by an acid, and the salt may be dissolved 
by test muriatic or nitric acids. Thus the whole quantity of lime 
will be found; from which, deducting that added in lime-water, 
there will remain the lime in the spring water originally com¬ 
bined with the carbonic acid. In this way I find the supehear- 
bonate of lime, in five ounces of the water above mentioned, to 
consist of .48 lime, 

*77 carb. acid, 

1*25 

being about one grain of salt in 2000 of water. This kind of 
water is lian^ and curdles sotq); but it is much softened by boil¬ 
ing, and deposits the incrustation so often found in kettles, &c. 

If 
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If virater contains sulphate of lime along with Mipercaibonate, the 
same treatment may still ^ adopted as far as reacts the snper- 
carbonate. I have recently found, with some surprise, that the 
snrpercarboiiate of lime, as I call it, existing in waters, or made 
artificially, is rather an aUtnline than dad compound. 

3. Acetate and Niuate of Lead 7Vr/r.—These salts are easily 
obtained in great purity, and are excellent tests for carbonic and 
sulphuric acid, which they precipitate immediately in comhina- 
tion with the lead. If the precipitateJ)e treated with nitric acid, 
the carbonate of lead is instantly dissolved, and the sulphate of 
lead (if present) remains uudissolved, and may be collected and 
dried; trom which the quantity of sulphuric acid may be deter¬ 
mined. 

4. nitrate and Muriate of Barytes Tbi/r.—When Uie object 
is to ascertain the presence of sulphuric acid, either fiee or com¬ 
bined, these are the best teats. The sulphate of barytes la per¬ 
haps the most insoluble salt known. Even rain water cdlected 
from slated houses, though softer than spring or river water, ex¬ 
hibits by these tests one grain of sulphuric acid in 20 or 30 thou- 
Mud grains. 

5. Oxalto Acid Test ,—^When the object is to obtain the lime, 
either free or combined, in any water, this is the best test. It 
may be proper to add a little ammonia in some cases of combined 
lime. The oxalate of lime slowly precipitates in the state of an 
insoluble salt. The quantity of lime may be ascertained, either 
by collecting the precipitate, or by carefully and gradually adding 
tfie due quantity of acid and no more, when the strength of the 
acid has been previously ascertained. 

6. Nitrates of' Silver and Mercury Tests ,—^These arc tests 
of muriatic acid or of muriates; the muriates of silver and mer¬ 
cury are formed, both insoluble salts. It does not often happen 
that spring waters contain notable proportions of the muriatic acid 
cither free or combined. 

7. Sulphuretted Hydrogen-water and Hydro-sulphureti.-^ 
These aie excellent tests for lead, mercury, and several metals, 
giving peculiar insoluble precipitates of the sulphurets of those 
metals. One grain of lead precipitated by sulphuretted hydro¬ 
gen, would be sufficient to give a great many gallons of water a 
dark brown tinge. When sulphuretted hydrogen is found in mi¬ 
neral waters, as those of Harrowgate, it may be known ^by Che 
smell; but solutions of lead are much suMrior tests, giving a 
bladk or brown iluge to such waters immediately. 

8. Tincture of' GnlU and Prussiates of Potash and Lime 
Tests ,—are proper for the detection of iron, the former 
giving a black predpitate and the latter a blue onej but a por¬ 
tion OTthc sdutiou of oxymuriate of lime requires to be added pre¬ 
viously 
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viously to the leater, if it' eontalAk^lih gi^i oxidie of iron in so- 
hition, in drdet to eonireititto the red oxide. 

Tbmare many other tests than those I h&ve enumerated, but 
they are more than can usually be wanted in the analysis of ordU 
nary springs. My object ts not to give a catalogue of tests, but 
to -show hi what manner their applfcation may be improved, and 
reduced to a sirstem intelligible to moderate profieieiits. 

The improvements I would propose in the use of tests are, that 
the exact quantities of the ingredients in each test should be pre¬ 
viously ascertained and marked on the label of the bottle; this 
might easily be done in most of them in the present state of che¬ 
mical science. We should then drop in certain known quanti¬ 
ties of each from a dropping tube graduated into grains, till the 
required effect was produced; then from the quantity of the test 
required, the quantity of saline matter in the water might he de¬ 
termined without the trouble of collecting the precipitate; or, if 
this was done, the one method would be a check upon the other. 

1 shall now close this imperfect sketch by a few observations 
and experiments which I have noticed in thpreourse of the present 
week relative to the subject before us. 

1 assayed the water supplied by the Manchester water-Wotlcs, 
and found it nearly as 1 expected; river water is most commonly 
softer than spring water, and harder than rain water. This is 
the case with the water in question. It contains a very little sul • 
phate of lime and some carbonate; but only one half of the earthy 
matter that the above-mentioned pump water contains. It curdles 
a little with soap, but gives no precipitate with lime-water. It 
contains about 1 grain of earthy salts in 4000 of water. 

When spring water contains supercarbonate of lime, boiling it 
precipitates the greater part of the carbonate, and expels the ex¬ 
cess of acid. Hence the furring of pans and tea-kettles with 
this kind of water. By boiling the water it is of course rendered 
much softer than before. It may then be used for washing, 
scarcely curdling soap; but it still contains about -g- of the earthy 
salt, and gives milkincss with acetate of lead. If a water con¬ 
tain only sulphate of lime, boiling docs not, I apprehend, soften 
it at all. 

When spring water is used by manufacturers for washing, kc, 
it is advantageous to have it some time exposed to the atmo¬ 
sphere, in a reservoir with a large surface. This exposition suf¬ 
fers the carbonic acid in part to escape, and the carlxmate Of 
lime to precipitate; and in some degree supersedes the neces¬ 
sity of boiling the water. The more any spring is dratvn from, 
the softer the water becomes, it should seem. I have lliil morn¬ 
ing examined a spring which yields many thousand gallons every 
•lay. The water is comparatively soft; it does not curdle scarcely . 

at 
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at all with Map : it ii very nearly as ae the before-^pieutiancil 
piinip water boiled* The hardneie in it ariaee fienos a. little «il- 
pbate of lime ami a little carbonate. 

One of the most striking facts I have observed is, that all spring 
water eoiituining carbonate or siipercarbonate of lime, is essen¬ 
tially limy or alkaline by the colour tests. And this alkalinity is 
not destroyed till some moie powerful acid, such as the sulphuric 
or muriatic, is added, sufficient tp saturate the whole of the lime. 
Indeed these acids may be considered as sufficient for tests of the 
quantity of lime in such waters, and nothing more is required than 
to mark the quantity of acid necessary to peutialize the lime. 
It does not signify whether the spring water is boiled or unboiled, 
nor whether it contains sulphate of lime along with the carbo¬ 
nate ; it is still limy in proportion to the quantity of carbonate 
of lime it contains. Agreeably to this idea, too, I find that the me¬ 
tallic oxides, as those of iron or copper, arc thrown down by com¬ 
mon spring water just the same as by fiee lime. Notwithstand¬ 
ing this, carbonate of lime in solution with water contains twice 
the acid that chaikor limestone does. 1 fully expected the su¬ 
percarbonate of lime ill solution to be acid. But it is strongly 
alkaline, and scarcely any quantity of carbonic acid water put to 
it will overcome this alkalinity. Puic carbonic acid water is, how¬ 
ever, acid to the tests. 1 could not be convinced of the remark¬ 
able fact stated in •this paragraph, till I actually formed super¬ 
carbonate of lime, by supersaturating lime-water in tlie usual way, 
till the liquid from being milky became clear. It still continued 
limy, and was even doubtfully so when two or three times the 
quantity '•! acid was added. It should seem, then, to be as impos¬ 
sible to obtain a neit/ra/carbonate of lime, as it is to obtain a neu¬ 
tral carbonate of ammonia in the sense here attached to tho 
word neutral. 


LXVIU. Notices respecting New Books. 

• Preparing for Publication. 

A.N Essay on the Strength and Flexibility of Cast Iron j with 
Practical Rules and Tables for various Purposes in Engineering 
and Architecture; Remarks on the Forms of greatest Strength; 
and, an Account of some new Experiments on the Strength of 
Iron. By Thomas Tredgold, Author ofElementary Prineiples 
of Carpentry,** and of the Aiticlc J 01 N 9 &Y in the New Supple¬ 
ment to the Encyclopeedia Briianrdca, 

Mr. fyr itiany years one of the Churmen of the Chmmlttee 

of Mechanics in the Society for the Encour^ment* of. Arts, 
Mauufecluics, and Coiiiiucrce, iii the Adelphi, asusted by a 

, circle 



Df. Davy's Osykn^ 2$^ 

circle of MechiDW fVieiMds in this and other Goantriea, is pre¬ 
paring for PoM^f^tkin, A>Teehnical Repontory of Practical hi* 
fbrmatioo on Sulgeeu connected with the present daily Improve* 
ments and new Diecoveries in the useful Arts. 

From tlua GetitIcfflaa’s extensive knowledge and conhexions, 
we have every reason to expect a fund of valuable information. 

The First Part is promM in January of the ensuing year. 

Miscellaueous Works of the late Robert Wilian, M.D. F.R.S* 
F.A.S.,comprising an Inquiry into theAiitiquity of the Small-pox, 
Measles, and Scarlet Fever; now hrst published.—Reports on the 
Diseases in London; a new Edition, &c. in one volume, octavo. 
Edited bv Ashley Smith, M.D., Licentiate of the Royal College 
of Physicians of London. 

An Accouni of the Interior of Ceylon^ and of its Inhahi/ants. 

Vf^fh Travels in that Jblahd. By John Davy, M.D, F.R'.S. 

4to. pp. 530. London, 1821. 

With the exception of the * Historical i^ation of the hl.md 
of Ceylon,* by Robert Knox, an English seaman, who was uTecked 
on the coast in 1660, and suffered twenty years’ captivity, there 
is not a single volume in existence on the natural or civil history 
of Cfylon. Knox’s History has always been popular, on account 
of its simplicity of style and narrative, and the good sense and 
good ffeliogs of the author; but his sphere of observation was 
necessarily limited, and the period of one hundred and forty 
years, which has elapsed since its publicatiurt, and the vast in¬ 
terest which the subject has acquired since Ceylon has become a 
British province, have rendered an account of it one of the most 
acceptable works th;it could be offered to the public. 

The present work has been drawn up by Dr. Davy from ori¬ 
ginal materials collected in Ceylon during a fout years' residence 
of the author, who was on the medical staff of the army. He 
has received the assistance of every one who was capable uf aiding 
him in the information, and hence the work is enriched by many 
valuable contributions. It gives a full account of the history, 
geography, and geology of the island; its population, laws, lan¬ 
guage, and Ifellginn; the state of the arts and scienees, the do¬ 
mestic habits and manners of the inhabitants, fjfc. • A work of 
this nature, writtenVith the ability which Dr. Davy has displayed, 
caugotllail of exdtiiig great interest; and to those parts which 
fall mure d<vrticiiUrly witj^in the scope of our work, we purpose 
briefly* to direct the attention of our readers. 

The hlpnd of Ceylon ifun the tropic of Cancer, situatoiLpearly 
between' the .parallel of and 10” north latitude, and wtween 
Vo1.58,No.282.0cf.,1821. Vu . SQ\ 
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80° and 82° east longitude; that is, at the western entrance of 
the Bay of Bengal, and Oflf the coast of Coromandel. It is al¬ 
most two>thirds of the size of Ireland, containing altogether a 
surface of 27,770 square miles, and a population of about 800,000 
souls, which is in the proportion of about thirtyxeight only to a 
square mile. 

The character of the interior, as to surface, gieatly varies: it 
may be divided into flat country, hilly, and mountainous; the 
latter district, in perpendicular elevation above the sea, varies 
from 800 to 3000, and even to 4 and 5000 feet. Inhere are no 
lakes, not even a single stagnant pool among the mountains. 
Uniformity of formation is the most remarkable feature in the geo¬ 
logical character of Ceylon, the whole of which, with very few 
exceptions, consists of primitive rock, the prevailing species of 
which is granate or gneiss. 

The soil of the island is generally poor, but it abounds in ri¬ 
vers and springs; the proportion of rain that falls in it is very 
great, exceeding three or four times what falls in England. In 
respect to heat or temperature, no tropical country is, perhaps, 
more favoured than Ceylon; its hottest weather being temperate, 
in comparison with the summer heats of most parts of the con¬ 
tinent of India. Generally speaking, the climate is salubrious. 

The mineralogy of Ceylon is singular and curious; it is re¬ 
markable for its richness in gems, and its poverty in tlie justtfel 
metals; It is remarkable, too, for the number of rare miii^ls 
that it affords, and for the small variety of the ordinary species; 
being thus, in its mineralogical character, quite oriental, better 
fitted for show than utility—for pomp than profit*. The prin¬ 
cipal gems are the ruby, garnet, topaz, amethyst, sapphire, and 
rock crystal. 

Dr. Davy has bestowed little attention on the botany of Cey¬ 
lon, and treats very briefly of its animals (which do not differ 
from those on the adjoining continent of India); yet he lias paid 
particular attention to the snakes of the island, which are neither 
so numerous nor so dangerous as they have been represented. 
Our author collected twenty different species of snakes, of which 
sixteen were harmless. Of those that are poisonous, the Pim- 
herak is the most remarkable. It is characterized by He great 
size, and by a couple of homy prnbosces, in form rind curvature 
not unlike the spurs of the common fowl; the base of the spur 
is attached to a small bone, with a minute head, which is re¬ 
ceived into the glenoid cavity of a thin long bone, that terminates 

I 

* Tliaonly metallic ores hitherto found in Ceylon are of iron and man* 
ganese. 
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in a tapering eartilaghwui process. These homy i>purs are use- 
hil in eDd>&g the wdke to dimh trees and hold Awt its pr^. 

) ** Thia snake (says the autlior) is the largest species in Ceylon; 
and the only one that grows to a great size. I have seen aspeci- 
nien of it about seventeen feet long, and proportionably thidc. 
It is said by the natives to attain a much greater magnitude^ and 
to be found occasionally twenty-five and thirty feet long, and of 
the thickness of a common^sized man. The colour of different 
specimens that I have seen has varied a little; it is generally a mix¬ 
ture of brown and yellow; the back and sides arc strongly and 
rather handsomely marked with irregular patches of dark brown, 
with dark margins. The jaws are powerful, and capable of great 
dilatation; and they are armed with large strong sharp teeth 
reclining backwards. As the muscular strength of this snake is 
immense, and its activity and courage con^derable, it may be 
credited that it will occasionally attack man ; there can be no 
doubt that it overpowers deer, and swallows them entire. 

** The natives have many ridiculous stories respecting this 
snake. 1'hcy say, that when young, it is a polonga, and pro¬ 
vided with poisonous fangs; and that when of a certain age and 
size it loses these fangs, acquires spurs, and becomes a pimbe- 
rah. They suppose its spurs are poisonous, and that the ani¬ 
mal uses them in striking and killing its prey. They imagine 
parturition is always fatal to the female, owing to the ub- 
wmen bursting on the occasion; and that the males,. aware of 
this circumstance, out of regard for the females of their species, 
avoid them, and choose for their mates female noyas.’* 

The most common of the poisonous snakes of Ceylon, is the 
Noya or hooded snake of the English, and Coluber nuja of Lin¬ 
naeus. The natives rather venerate this snake than dread it, 
and will not even kill it when found in their houses. 

** Frequent exihibitioiis are made of this snake in Ceylon, as 
well as on the continent of India, by men called snake-charmers. 
The exhibition is rather a curious one, and not a little amusing 
to those who can calmly contemplate it. The charmer irritates 
the snake by striking it, and by rapid threatening motions of 
his hand; and appeases it by his voice, hy gentle circular move¬ 
ments of his hand, and by stroking it gently. He avoids, with 
great agiHty, the attacks of the animal when enraged, and pla)'s 
with it and handles it only when pacified, when he will bring the 
mouth of the animal in contact with his forehead, and draw it 
over his lace. The ignorant and vulgar believe that these men 
really possess a charm, by which they thus play without dread and 
with impunity, with danger. The more enlightenejl, laugh¬ 
ing at this idea, consider the men impostors, and that in playing 
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their iricka there is no danger to be avoided, it being removed 
by the extraction of the poitDn-*faiigt. Ihe enUgbte^ in this 
instance are mistaken, and the vulgar are ooartt, tha truth in 
their opinion. I have examined the snakes 1 baveaeett exhibited, 
and have found the poison-fangs in, and uniujured* These men 
do possess a charm, though not a supernatural one, vix. that of 
confidence aud courage : acquainted with the habits and dispo¬ 
sition of the snake, they know how averse it is to use the fotal 
weapon Nature has given it for its defence in extreme danger, 
and that it never bites without much preparatory tlueateniiig. 
Any one possessing tlie confidence and agility of these men, may 
irritate them, and 1 have made the trial more than once. Tliey 
will play their tricks with any hooded snake, whether just taken 
or long in confinement, but with no other kind of poisonous 
snake.** 

Dr. Davy made several experiments on tlic poison of the 
snakes ; whence he concludes that there aie only two snakes at 
Ceylon, the hooded snake and the tic-polouga, whose bite is 
likely to piove fatal to man. 

There is another animal in Ceylon, less dreaded but much more 
trmiblesome, and the cause of the loss of more lives than the 
snakes. This is the Ceylon leech:— 

‘ This animal varies much in its dimensions ; the largest are 
seldom more than half an inch long, in a state of rest; the small¬ 
est are minute indeed. It is broadest behind, and tapers to. 
wards the forepart; above, it is roundish ; below, flat. Its co¬ 
lour vai ies from brown to light brown ; it is more generally the 
latter, and rarely dark brown. It is marked with thiee longi¬ 
tudinal light yellow lines, extending from one extremity to the 
other; one dorsal and central, two others lateral. The substance 
of the animal is nearly semi-transparent, and, in consequence, 
its internal structure may be seen pietty distinctly. A canal ap¬ 
pears to extend centrically the whole length of the body, arising 
fi'om a crucial mouth at the smaller extremity, and teiniiiiatiiig 
in a small circular anus at the broader extremity, on each side 
of which are two light spots. 

This leech is a very active animal; it moves with consider¬ 
able rapidity; and it is said occasionally to spring. Its pow¬ 
ers of contraction and extension '«re very great; when fully 
extended, it is like a fine cord, and its point is so sharp that it 
readily makes its way through very small openings. It is sup¬ 
posed to havg'un acute sense of smelling; for no sooner does a 
person stop where leeches abound, than they appear to crowd 
eagerly to the spot from all quarters. 

«l^iis aiiiniM is peculiar to those parts of Ceylon which are 
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subject ta frequant ahowara | and, consequently, it h unknown 
in those dtiinata that havo* hmg dry season. It is most abun¬ 
dant Biaoiig< tlw moiiiiiCaiti8»'*^ot on^the highest ranges, where 
the tempt latusa ~ appears to be too low for it, but on those not 
exceeding two bT three thousand feet above the levr! of the sea. 
Tt delights in shady damp places, and is to be seen on moist 
leaves and stones more frequently than in water. In dry weather 
it retires into the close damp jungle, and only in rainy weather 
quits its cover, and infests the pathways and roads and open 
parts of the country. 

** Whether it is found in any other country than Ceylon is not 
quite certain; perhaps the leech of the mountainous parts of 
Sumatra, noticed in Mr. Marsden’s History of that island, is si¬ 
milar to it; and it is not unlikely that it occurs amongst the 
damp and wooded hills of the south of India, Those who have 
had no experience of these animals, of their immense numbers 
in their favourite haunts, of their Activity, keen appetite, and 
love of blood, can have no idea of the kind and extent of annoy¬ 
ance they are to travellers in the interior, of which they may be 
truly said to be the pla^e. In 'rainy weather, it is almost shock¬ 
ing to see the legs of men on a long march, thickly beset with 
them gorged with blood, and the blood trickling down in streams. 
It might be supposed that there would belittle difficulty in keep¬ 
ing them off: this is a very mistaken notion, for they crowd to 
the attack, and fasten on, quicker than they can be removed, 
i do not exaggerate when 1 say that I have occasionally seen at 
least fifty on a person at a time. Their bites, too, are much 
more troublesome than could be imagined, being very apt to fes¬ 
ter and become sores; and, in persons of a bad habit of body, 
to degenerate into extensive ulcers, that in too many instances 
have occasioned the loss of limb, and even of life.” 

Ill the sciences the Singalese have made scarcely anv progress; 
but ill the arts, particularly those of an ornamencat kind, their 
attainments are considerable. Of these, Painting is'the least 
advanced ; for they are still without any knowledge of perspec¬ 
tive. In Statuary they have been more successful^. As in An¬ 
cient Greece, their religion offera a never-failing subject, and 
every temple affords employment. Bood/ioo is the common sub¬ 
ject of their statuaries, and figures of him of all siaies are to foe seen 
ill their temples. In the art of Casting, too, the Singalese exhibit 
considerable skill. Their taste is however best displayed in their 
jewellery, which would be admired even in this country, and. 
Dr. D. thinks, not very easily imitated. 

It is generally remaikcd, that the ruder the method employed 
in any country for the reduction of iron, the better the quidity of 
the metal is. The observation holds good in Ceylon; their pro- 
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S02 Royal ImiUutmi of Comuall. 

ccss of sinetting iron is remarkable fw its simplieity. The luost 
complete Singdesc smeltiug-huuse which Dr* D. had an oppor. 
tunity of seeing^ consisted of two small funiaoes under a thatched 
shed. Tlie Cingalese blacksmith is in the exercise of his art far 
from being unskilful; he is perhaps (says Dr. D.) on a par with 
the common country blacksmith in any part of Europe. 

The preparing of saltpetre and the manufacture of guupowder 
arc arte which the Sitigalese diave for many years constantly 
practised According to their own account, they first learnt from 
the Portuguese the use of fiie-uniis and the art of making them, 
and of manufacturing gimpowder, of both which they were com¬ 
pletely ignorant befone they had intercourse with £urop«>ans. 


LXIX. Ptoceedihgs o/* Learned Societies, 

ROYAL iNSTl'I^IOjr OP OORNWALL. 

A f ' ' * 

T the Third Annual Meeting of ibis fnstitution, on tbo 27th 
of August last, the Council repntlid'that the Museum has been 
enriched by many valuable^presents during the past year; they 
notice particularly the jicesent of an Egyptian Isis from the iiublc 
President, Viscount E\moulth. This statue was for a vast num¬ 
ber of years in the family of Elfi Bey, and presented by the Bri¬ 
tish Consul at Alexandria to Uis Lordship. 

The Council have recommended to the Society the appropria¬ 
tion of a room for the exhibition of paintings and diawiiigs, to 
which artists should be invited to send their productions. And 
at another Anniversary they hope the Society will be able to carry 
into effect a plan for offering prcininins for papers on literary or 
scientific subjects, or for improvements in the various arts and 
maiiufsctures of the County. It will, they conceive, be attended 
with very advantageous^effects ^ the Institution, and, they flatter 
themseivds, prove eveiKually beneficial to the County: if in no 
other way, by calling forth talent, latent only for want of a sti- 
inuius to excite it to exertion. 

From the members of the Institution the Council hope that many 
original communications may be expected^ on the numerous in¬ 
teresting pheBiiomcna which this County 'CxhihiLs. To the ad¬ 
mirers of Chemistry a very wide fl^dis piesciitod h\ the numerous 
minerals of this County, many of which have never been analysed, 
and others only hastily, and at a distance from their localities- 
In concluding their Report, the Council made a stiong appeal 
to the County at large on beh.ilf of an Institution which em¬ 
braces so wide a sphere of usefulness. ** Shall Cornwall,’’ they 
say, ** that pait which, of all the Btitisli, doiiiiiiiuiis, depends most 
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upon the practical applicatbit of ecieBoe for the euceessful pro¬ 
secution of its hnportaiK interests, be the inestihsckward in 
support of an Institution whose principal object is the diflbsion 
of Science ?. To the Miner, what canhe of niorO importance than 
that knowledge which may eventually tend to lessen the present 
uncertainty of his ^searches ? or moreyijesirable, than.improve¬ 
ments in the various, and complicated machinery by means of 
which he raises his ore from the<bowelB of the earth, and iltsjt 
for the purposes of Art ?. - 4 < ^ 

" To the Naturalist, to the Botanist, *(0 the admirer of Natwe 
ill her rudest forms, Cornwall pre^ncs a mp|t interesting field; 
and among our barrows, hillrcastle^ and ofpmleehs; the Antiquary 
may find no slight traces of the Akci^ Britons, who amongst^ 
the wild fiistiiesses of Cornwall arid of Wales long retained their* 
native freedom, and where the Druids practidcd the dreadful rites 
of their bloody superstition. ' ’ • 

** The Pmnter iiml,fbfi|ieinb^ that Cornwall was the birth-place 
of an Opie; and may n6t sfirqu^utura Opfq wadt but the foster¬ 
ing stimulus of such a Socisty'|s thii^to cAll his talents forth ?" 

Immediately after theirisitt of, thc^/Wnunl' Meeting, the Secre¬ 
tary received a letter' ftreili 'In VKii^,accompanying copies 
in alabaster of the roost esjehrated j^icicnt and .modem statues., 

StJB&Y lN*STiTJTIOjfl I8?l. , 

The following Courses of Lectures ^vili Lc de!ivered«in tlie en¬ 
suing Season: * «. 

1. On Painting, byX. T. Pnejs, Dht}*; 'to*'commence on Fri¬ 
day the 2d of November, at' Sfvep^’elock. in* the Evening pre¬ 
cisely, and to be continued on eicU.8ucf|edhig*Friday. 

2. On the Elements pf Ohomlcd f'iSsitPv'by''John Murray, 

Esq., F.L.S. M.W.S., ^ .p<mmj|see on Tu&day, ihe 6tli 

of November, and to be coiuinui'd on each^succecding Tuesday 
nt the same hour. ‘ 2 

3. On Music, by W. Crotch, Prqfe,s8qr of Music in 

the University of Oxford sand, * f 0' 

4. On Natural Phitpsi^liy, by Charhfs Frederick Partington, 

Esq.; early ill'1822< . - ’ ' * * 

' ^ - £ - * 

, AllA'lfC SOCIETY. 

I 

At a Meeting of this Society «ficld at Calcutta on the 17th of 
February, an Account of tllb Trigonometrical and Astronomical 
Operations for determining the heights and positions of the'prin- 
cipal peaks of the Himalaya MUtintains, sitnafted between the la¬ 
titudes of 31*’53' 10" and 30^ 18' 30" north, and ihe longitudes 
of 77® 34' 04" and 79° 57' 22" easr, by Captain J. A. l^dgson. 
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lOtli N« I., and Lieatfeimnt J. i).il«vbftr^ 8th icgt. Nt I*f 
was laid hffenj tha Soeiely at thia Kievtliig. 

Ttna paper is arranited^idbr the follo»iog htadi i 

1. A f^pral ihtrodiiQtDiyaccount of HB^pi'dgrese 

of the Survey^of the peilire of the country/of t^e UtetNiments 
made use of, and of the modes df calculatiohy * 

2. Table of the ^latitudes of five prinpipai Tn^onometricai 

Stations observe 1 With ttterefieetuig cir<de t|i>d taft^lar astaond* 
jnical iiistrumei ; 'contajining the rrsidta of 122 crossed obeer* 
vatiohs of the n and stars on both atfidt: of the sejaith, at the 
station neai Sohawpfidreii in the plaint of tbo*po^ Aud td 177 
on the motinChin*statitn oftM Cmiif, oftfil^ at tbpFtNt* of Bai- 
pant, of 32At Soofkuria, ahd of 2i^l|t Wartoo, whi^ thiee last 
atatioiM are also on lofty mountains. * . « 

<3. The loogitudO*of the^st matidifo of the Stuniey* dediMed 
fioni 21 immersion<ean(T emersieds pNupttss'AfimstsMoUitajOh* 
served with Dolloii^ aLbrimifi|idiihar#aeiii^ti^c<^» of 42 
inches distance, at the ttajfiod pear 8eharenpdre> ot reditaed 

to ita ^ jl ^ 

4. A general aCrt>unt4p£tltyTri^<rofeinipt of % bM Itfia of 
2I7}43 feet m the Bevraxn^ewp, trilhO[|((da>taliD|iiAf<Aie me* 
thods, instrmneiUs, and dp|usatiiY eohsUUdted* fiN* the purpose, 
and drawings Of the sdine|c a^ thk dicamit of thf ei^l and 
primary tliangulation proofei^g '^rom gieifiMOKd base to 
<x>nuect the stations of 8e}tanbtipare,4lll Choor'^taittA Soor- 
knnda and Budragh. And a taE4^ oj^ thf lipes and 

38 small ti!<ihgle^, arrange^h cf^mgs |ifid«^ follAvl^ heads 

of data: * ^ ^' 

Angles obwed at th(^llr»eesiUtio(i!S.-^nglM tedueed to tlie 
centre.—.Angle!| for ^jmletidfi-*«Logarith^e Hues.— Loga- 
rithipkof tlta»sldes.-<-'L^|g|jii fofltai. 

5. A similar fobl%ora Ug/lmt ^ngles(1diQWing the distance^ 

of other Trigonp^triodfltatiaflL and of^itowjr aiiq ether moun¬ 
tains and firincipktpoiiw. <9^ , ' 

6. Table jefthibitinesofc "Wights above the sea of 88 snowy 
peaks, the ^nmns dihtGuiilllc the fo||pwlhg dhta: 

Namm of stations .-^8itpaes dbsefvefl therefrom.—Are of 
dstances to the observed (ilaKTj^Co^eeied elevation.—Tanged 
of the same.—Distance hi feet*—Loniittm*—Logarithmic di¬ 
stance in feet.—Difference of levH irPfesf.—Height of the ob¬ 
served peak above the sea. ^ 

The biggest ot the snowy peaks vflihia the limits of the Skurvey 
appears to bd 23,589 feet, and the loyrett 16,043 foet above the 
sea; pud there are 20 peaks Aore ^vated than Chnnbokaao^ 
the most loffy summit of the AndA* ^ • « 

7* paper supplemcntar/to the last, showing hosr to deduce 

satisfhctoiy 



305 


of 


obierva^ 
<m reci- 


«Bt1sfactor7"iBeM) „ ^ 

tion, with notices on the tercestfial refraction, 
procally hbserV«^4tevatrans and d^pressiorts., Tfiis, #l)(m W 
of the stations lB*oh th6 plains ^ the height tif *8$9 iteet above 
the sea, and Uwothi^ observed fihni it.aip frpitv 6,500 to 1 l^QO 
feet above it, bp^d^^ofi to be ‘K|l 19 of the arc^ 

but'when thfT Icrwi^‘ftjiyi'dA M.7,0fM)'f^t above the sea and the 
higher about44,0^ ^he<reh^sdlitit|f islpn.fbe nieaii 1-16 81 bf 
the arc. |[dded,a not^ ol Azionuth of the prin¬ 
cipal statioiist; * ; - " .»« * O'/ 

8. Latitnd^ |<ongitiidP5^’b^^Jleviidon8 of the stations ,of 

observatidi;, ibid',of moiyv^ldWtbef reni«gkable inoiuitains aild 
principal places-*^ ‘ 

9. APiUirii>nt,‘cput^iiiii|rge«ldeai,i>0Blculationsaiid Investiga¬ 
tions, with twelve &files ftirdacUi^atHfg the cdculatious, ;ivithia 
tlie linmtaof^^thd'^^vej!^ anddxplaimtiorfb of theu* us^. " 

10. CdHsti^'dSUijt^ of each portion of 

th* bue liB..'; '•t'.W-Vf V- . 

11. Plan of tib6hith4'iiiwg&« * 1 ^'' 

12. Plan ofrt^%re^triaiittlea|'poin(A'chendii^ also the small 

triangulatiois^' .y, V, 4^ * * 

The Meefi|tig‘4efdtinuM itl$^^^ daWate ahd,valuable pa¬ 
per should be ptHited.Htjlher llBtwolumc/)f the Researches, the 
Uth volume bdQg^poWnkeairl}’iel&plpt^f« . 
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susT oi jml'roiirrqir.* ' 

siTBSOAimoN has been.Apeted^M' A Bi^^pf Charles Hutton, 
LL.D. F.R.S.-^e.'&c. to be^ aceei:^^^ in garble by Mr. Sb- 
hastlaii Gahagan. • ^ * - * * 

This bust Is uite'ucled as a mark ^ hi^aespecC and..veneration 
for the Character of PAtdj(b|^oii, ai^ as’^a mbut|t of gratitude for 
his important Jabouis^n^i^li^aucenienfcand dlffAsion of mathe- 
maticat learning diving the lO^^iod of sixty, yeais:—a period 
which will be memoraUe hi the hUtdl'y of science, on account of 
Jds meritorhnis services both as an ^thor and Teacher. 

Aaaai Author,# i%aveii kiftnvn tbu his tiumerous publications 
have been uniforn)ly)ipld in the greatest estimation, and that even 
hia earliest praduct 9 na«eohtiiifue^s standard works' of liicseaaing- 
popiilarity inevery doun||y wl^e (he Englisli language is tmder- 
stoddt flis perscgeriiig exertions also, as the conductor of sci¬ 
entific journals, du|iiig the above ^eiiod, have bad the most 
powerful effect injexciting 'emulation, increasing the nupiber of 
Vol. 58. No.'282. Oct, 1821. Q q abJe 
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able rnatlicniiiiicians, and thus greatly enlarging tlie boiiiidarte^ 
of useful science. 

As a Teacher, too, his labours have been singularly suvcess> 
ful, especially as Piofcssor of Mathematics for nearly forty years 
in 4he Royal Military Acailerny at Wotflurich ;>■ an Institution 
which, by his jurlicioUs plans iltid unremitting care, he raised to 
the highest degree of ce^tftity aud national importance. To his 
imtiuctions, indeed,' aiid hfs improvements'iu Military Science, 
his country is deeply indebted for the siiplefiprity and success of 
the British Artillery ami Engiiieers, jii ev^y part' of the world, 
for the last lialfeenturyir , 

Such are the important*bbjdlts tq wliich Dr. Hutton has con¬ 
stantly devoted his viiluabltf time and lafculs z and such are his 
w'ell-touiulccl claims to tb^ gratitude and gdmiration of every 
lover of science^claipis ivliich must' eiiiure to him the lasting 
ftimc of having been ohe of the most clficietot ptvihioters of ma- 
tlieinatical kiiovviedge bl^y agv'xor country; ^especially in im- 
pioving and siuiplifyiiig tho«^'S(ik'Ut‘eswhich Are Conducive to great 
public utility. * 

And Inue it must,be gratifying to'add, that this extraordinary 
man, ihoii^ nolv mt )ii> cij^hty-fiAh year, is atiH oit ardent, and 
occasionally an active promoter of 

iSiib8criptioiia^(which%c timitid to one pound each) arc 
received by Dr. Aiidrew, of Afhlisc^tnbe''; Frencis Baily, Esq. of 
Gray's Inn ; Dr.Gtcgpry,' of W^hvidh; Dr. Kelly, of Finsbiiry- 
square; Daniel Moote, Esq..tqf Lmt'olu'ii Inn-square; and by 
• Edward Troughton,d'^m Fleet-stre||||lt. 

A Model of the’ liit^lcd B^st.is alicadv completed, and is 
considered a very dccuratediKenbsd.* U may he seen at the Sculp¬ 
tor's premises, No; H7, Kite^'tract, Edgware roadt Casts of 
the Rust, at two guineas lldch/will be prepared for such friends 
of Dr. Hutton B^inay cho^e to differ them: but the Marble Bust 
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7b ibr. Tillocfh, 

Sir, —1 had been loiig^nvinced of the danger to be appre¬ 
hended from the usetif the commbn •bq^edbath in particular 
diseases incident to humanity or delicate (^^[hstitutions. The sud¬ 
den death of Mr. Spratt, at Bfightou, firoiu^he shower bath, is a 
veriAcation. ^ ^ ‘ 

Impressed with thisconvictioii,ddescfihcd|m invention wherein 
the water was suspended the resistance gnd upward pressure 

of 
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of the atmosphere, the fali of the water liring regulated by a 
valve and lever. 'Hiis machine iiilerinlts, and tlte whole is under 
the complete coiitroul of the patient. 

The bulk of the descending spherule ot water is proportional 
ro the orifices in the base, and the period of duration correspon¬ 
dent with that of the suspension.of the valve. 

It is also obsious, that if the recipient be supplied with water 
nt 98^* F., and the apertures arc sufficiently minute, a heated dew 
will precipitate, and all the effects of the vapour bath be ob¬ 
tained. 

Of this machine a description aud figure have already appeared 
in No. IX. of The Edinburgh Plittosophical 'Journal, and baths 
erected on this piinciplc. But as som^ little difficulty may be ex- 
peiieiiced in prescrsdiig the horizontality of the bath (when sup¬ 
plied with water by the cistern) in its elevation to the reqiiiied 
altitude, 1 heg to observe tliat I have reversed the arrangement. 
I'he vessel with its valet', fenfyins ^fiteed and stattonary in its 
place, and the cistefn.of^ supply is raised by the winch to feed 
the bath; and thereafter lotVercd into its place*to act as a plat¬ 
form for the patient. A sliOwer bath on this last modified con¬ 
struction has already beeit erected at Derby, with the most satis¬ 
factory results. 1 am, 8£c. ■ 

Oct. 8,1821 . _■ 4“'• J, Murray, 

METHOD FOR PRESERVING fLAME WATER. 

fFrom the Acts qf Ltfipwc.l 

A Doctor of our University having lately proposed to furnish 
fishermen and divers with a method of |ircserving flame under 
water, contrived the fitting of, to a glass vessel, which shut very 
exactly, two pipes of Icatlier; whereof one continually supplied 
the lower pait of the vessel with fresh air, by means of a bellows 
nith a Mu-kcr and single or^ublewind; and the other, that 
opened into the iijiper part of ml vessel, and was long enough to 
l)p ahvavs above the sin face of the water, served to give vent to 
the fuliginous vapours drawn by the current of air from the first 
\T\pe.’^Un.iversal Mag., Nov. 1^761, p. 259. 

UN' THE TTSE OF FINE WIRE WORK, ‘’OR METAJLLIC GAUZE, AS A 
SUBSTITUTE FOR HORN, &C. BY ALEXIS ROCHON. 

[Fro^ the Jornrual de Phyiique."] 

The great brittleness of glns« was a sufficient obstacle to the 
use of that substance, in the place uf hoi 11 , on account of the 
danger that would attend the breaking of such a lantern in the 
j/owder room, or in any other part of the ship where powder or 
other combustible matter might happen to be.’' Page 207* 

Q q 2 « It 
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A new salifiable Base, 

It suddenly occurred to me that 1 might fulfil the purpose f 
had in view, by a process which was entirely new, and could i)u 
more speedily completed. This led me to suppose that the 
wire-gau 2 c which has been long used in England, for making 
sieves, might fulfil to a certnin ])oint the ends 1 hud in view, pro¬ 
vided it were coated with a suliottiiicc that was transparent and 
impervious to the air.” Page 200. 

itia then recommended, when tinned and painted, to be plunged 
into a tub filled with melted glue, very pure and transparent, the 
heat of which should not be great, nor the consistency too thick. 
Then (page 211) to be dctciidcd from moisture In drving lin¬ 
seed oil, and at page 211 isinglass is stated to be prckiable to 
glue. 

“ In trying to discover a fit vainish to piotcct my new kind of 
lantern from moistiiie, f did not make use of copal or any other 
resin, as the vaiiiish made with thciii is alwass more or less brit¬ 
tle, but employed a pci feet sohilion of the clastic giim in diyiiig 
linseed oil.” Page 12H.— llw Hepertorij of Arts and Manu- 
faclureSf vol. x. Fiist Scries. London 1799. 8vo. 

ON A NSW SALIFIABLE BASE DISCOVEAED BY DR. G. BRUGNA- 

TELLI. 

[ProDi the (wiiirnalt' dc Fiwa, t. in , p. 46^1 } 

The new substance is produced by the action of liquid acids on 
uiic acid. 'I'hosc that have been used are the sulphuric, nitric, 
iiiuiiatic, and acetic; and the uric acul may he either that of 
calculi or of birds or snakos. It is funned by adding concen¬ 
trated sulphuric acid, fur instunce, in siiiall qiiaiititics at a time, 
to uiic acid, until a thick paste is fuimed; it will occasion swell¬ 
ing, the libeiation of gas, and a paiticulai odour. When tlie^c 
signs have ceased, add water, the mass will become veiy white ; 
and, on standing, will separate into tw'o puits. The solid portion 
is a neutral coinbiimlioii of the new base with siilphniiL acid. 
The fluid is a portion of this compound dissolved in the excess 
of acid, and eunt.aiiiing impiiiities. The sulphate is hut little 
soluble in water; but the solution, decomposed by alkaline sub- 
carbonates, yields white light flocculent substance, which is the 
base in question. Muriatic acid is, perhaps, better than the sul¬ 
phuric for the preparation of this sul •tance, ina«iiiuch ns the 
muriate is more soluble. Acetic acid requires boiling to form it, 
and nitric acid pioduces it among other products at the time of 
its violent action. 

The flocculent matter collected on a filter, appears like gelatine; 
in drying it contracts and splits, and when pulvciized has the ap¬ 
pearance 
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pcaraiice of an earth. It has no taste or smell. U is slightly 
soluble in water, alcohol, acids, and alkalies. The impure acid 
solution is eminently distinguished by its property of giving a very 
fine azuie precipitate with triple prussiatc of potassa, and which 
may readily be distinguished, after a few experiments, from tlmt 
caused by iron. It may, peihaps, be applicable to dyeing or 
painting. The neutral combination of the substance with acid^ 
does not give the blue piecipitate, it rccpiires foi tliis purpose 
excess of acid. 

This substance combines witli various simple bodies. With 
iodine it forms a compound, at common temperatures, of a dull 
yellow colour, resolved by heat into its two principles. When 
fused with sulphur they unite together; its compound with phos¬ 
phorus is of a fine red colour, and, when dissolved in water, oc¬ 
casions the formation of phosphuretted liydiogcii, and a phos¬ 
phate. 

This substance has extraordin.iiy powers of resisting heat. It 
might be taken for an earth, or metnilic oxide, in tin’s respect. 
The following arc given as experimental denioiistiations of its 
propel tics:—An acid solution, put on a plate of zinc, gave a 
yellow spot with metallic Kplcndour. This, well washed, dis¬ 
solved ill an acid, and tested by tiiple prussiate of potassa, gave 
a biuc-vvhitc precipitate ; the blue colour being attributed to the 
new substuiicp. The solution that had acted on the zinc gave 
no blue colour with the test, but only a white. 

A portion of it mixed w'lth lamp-black and oil, and heated 
violently in a crucible foi half an hour, left a reddish crust, the 
solution of which, in acids, gave an azure precipitate with the tu¬ 
ple prussiate. 

The azure matter burned in the fire with facility, and left a re¬ 
siduum of a bright red colour, if the lieat had been intense; but 
if model ate and continued, the residuum is scarcely red, aim 
when placed in water produces flocculi of the substance and bub¬ 
bles of the gas. 

.Ammonia dissolves the substance, making it first yellow, then 
green; when heated moderately, a residuum is obtained of a 
vcliow metallic colour ; if more heated it becomes white, and 
does not seem to differ from the substance first di'^solved. TIu 
yellow matter dissolved in dilute acid gives a red tint to ferro- 
priissiate of pntussa, which exposed to the air becomes green. 
Other ch.'iTiges take place. 

Nitric acid appears to alter the nature of the new substance. 
When it is added in a concentratcif state to the substance, or it<> 
salt)«, tlie prussiate does not then produce a blue precipitate, but 
.1 yellow tinge. Siilpliuric acid, when assisted by heat, offei*- 
biinilar phieiiomena. * One- 
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One cannot help suspecting, that the blue precipitates rn thes# 
experiments arc occasioned by iron, and yet it is difficult to con¬ 
ceive how that metal, il present, should escape the observation 
of Dr. Bruguatelli. Fuithcr experiments are required^ and of a 
more decisive nature, to clear up this matter. 

Plll/E QUESTIONS. 

The Society of Apothecaries of Paiis have oflered a prize ot 
000 fiancs for—1. The best dcteimiuation in what manner char> 
coal acts in discoloration, and what are the changes it undergoes 
riming the action.—2. What is the iufliiiPncc exercUed duiing 
the operation by any fnicign substances which the dun coal may 
contain.—And, 3. To establish whether the texture of animat 
diarcoal is not one of the essential causes of its more marked 
action on colniiiing substances. A prize of 300 fiancs will also 
1‘C given tor the best vegetable analysis, such analysis to be made 
on a substance used in meriiciiie, or in the ai ts. The time is 
limited to Apiil 1, 1822, 

CONTAMINATiON OF SALT bOIi MANUFACTOAIKS. 

The following question having liecti proposed to the Academy 
o' Sciences by the French Ministry: What arc the processes to 
he adopted in contaminating con>inon salt without injury to tlic 
soda mamiiactoiics, which will not permit of its rc-appropriation 
to the uses ol com moil life by any sciTet process, or at so little ex¬ 
pense as to make the chances or the profits encourage fraud ?** 

The Academy in aiibwciing say, Tiiat it is impossible to resolve 
the (lucstiuii because of the high pi ice of salt, but that the fot- 
lovving means will render the fraud the most drfficiiU. 

1. Colour the salt by of wood charcoal. 

2. Infect it by of oil distilled from animal substances, 

l>y Ttf® of tar. 

3. To make the mixture in the magazines. 

SHOWER OF SNAILS. 

A Bristol Paper says—“ The inhabitants of this city have 
lately been amused with the exhibition and sale in our streets of 
a collection of snail-shells, which are reported to have fallen, or 
we should more accurately say, made their sudden appearance in 
a field of about three acres^ belonging to a farmer at Tockingtou. 
* An Observer of Nature ’ has obligingly directed our attention 
to the natural history of this snail in Vlontagu’s Tesiarea Bri^ 
uimcn. Its name ii Umax utguta, or Zoned Snail Shell. 

‘ It 
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* it may be considered,* he says,' as a local species j but is found 
ifi prcxiigious abundance in some saiidy or barren stony $itu- 
ftlions, most plentifnlly near the const, espc'cialiy about Wiiitsand 
Bay, CoYiiwall, and in tlie south of Devonshire, where it is be¬ 
lieved they contribute not a liltlc to fatten the sfiecp, the ground 
being covered with them.* This snail occurs aho abundantly in 
the neighbourhood of Bristol and eoniity of Somerset. We wit¬ 
nessed ourselves in afield belonging to Capt. Palish, atTimsbury, 
a fow years since, an innunieralilc accumulation of them. On 
approaching hent they arc observed to leave theii hiding-place 
near the roots of grass, crawling ujioii tii'c leaves and plants near 
it, and thus become visible to the supcificial observer. From 
this remark of Montagu, and the widl-known fact that snails 
furnish much nourishing matter, it would be perhaps best for the 
fanner I>clonging to the field at Tockmgton to turn into it a flock 
of sheep, which would soon crush the snails in eating them with 
the grass, and would doubtless improve thereby. In this phe- 
iionieiioii, the philosophic mind will easily trace the piovi&ion of 
Natinc to lender these snails (fattenid near the roots of the suc¬ 
culent grass) a pastiiie, wlien paiuiu'd by the la^s of the sun, of 
a most nourishing nature to herbaceous animals. Common ru¬ 
mour says, ‘ that the snails fell in a great shower, which conti¬ 
nued upwaids of an hour, and that file rnith*s suifaee was co- 
scicd, nearly six acres, tliice inches deep ! !’* 

The Gloucester Heiald says—“ When we fiistlicaid the report 
of a shower of snails having fallen on l^uisduy week, near Toc- 
kiiigton, in this, toiinty, wc must confess we sus|K:cted tlie tale to 
be intended as the te^t of our cieclulitv ; but the fait has been 
subsequently authenticated by so many icvpcctable pei«oiis, and 
having seen fioni difTerciit souiees so considerable a number of 
those little curled liglit-culouied shells, with a streak of brown, 
and containing a living fish inside, wc feel confident of the truth 
of the assertion. They fell like a.iliower of hail, and coveierl 
nearly au inch ileep, a surface of about three acres, and great 
numbers were distributcMl to a much grcatei extent; shoitly after 
this a storm swept so large a quantity into an. adjoining ditch, 
that they were taken up in slmirel^-ftill, and travellers were fur¬ 
nished with what quantity they chose to take, and they were soon 
carried into tlie piiiicipal towns^f this and the surrounding 
counties !!! ’* - 

MAD DOGS. 

In the Medical olid Physical Journal, a correspondent states, 
that it has been noticed that the tahics lanina affects iiiale^dogs 
iuvariablv, and never female. 


1 \^- 
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TANNING. 

■ A tanner, near Portainoiith, has lately discovered a most im¬ 
portant process, whereby crop hides are tanned in four months, 
and made to (xuerweigh the raw halves (which is the present 
coinninii standiard) from five to ten pounds upon each hide: con- 
sc(,i>untly the advantages are double and tiiple—first, in point of 
'saving so much time; secondly, in point of weight; and, thirdly, 
iiecausc retains aie made thrice a year instead of once, according 
to the picsent practice of the trade. 

fIX-KING OF SWEDEN. 

Colonel Gustavson, tfic Ex-King of Sweden, has foy some time 
past applied hiinsclt to philosophical studies. He has just pub¬ 
lished a work at Fraiicfort, but not for sale; it is distributed 
gratis, by the illustrious author, to the amateuts of arts and sci¬ 
ences. It 'la written in the French language, and is dedicated to 
the Royal Academy of Aits at Norway. It is entitled Reflec¬ 
tions upon the Fha'iioiuennii the yitiiota Boiealis, and its rela¬ 
tion with the Diurnal Movement.*' The journals of Hamburg 
announce the anival of several copies of the work at Stockholm, 
whcic they aic now tiunslating it into the Swedish language.— 
Gazette de Fiance, - 

OJUTUAttY. 

The useful Arts, aided hjrthe ingenious applications of Science, 
have sustained a hcavyjiuss, in the person of Mr. Robert Salmon, 
uho fui inoie than 30 years past has resided in the Park of the 
Dukes of JSediord, at Woburn, and conducted the architectural 
and mechanical depaitmeiits of that extensive Establishment, 
and who since the fate Duke’s decease, and the retirement of 
Mr. Fnrey, has also conducted the pruning, thinning and manage- 
inciit of the very extensive Plantations find Woods of His Grace. 

Mr. Salmon has been the inventor of a considerable number 
of useful iiiachiiics and implements for which patents have been 
granted, and w'hicli will he found recorded in the volumes of the 

Repertory of,Arts:” numernuH otheis of his inventions weie 
picsented to thc» Society of.Arts in 4be AdoJphi^ and by them 
liberally rewarded, and published in their finnuaL volumes of 

Transactions:” besides wl^ph| several well-deserved bonorar\ 
marks of distinction were bestowed oi Ml*. S.'t ingenious inven¬ 
tions, at the Woburn Sheep-shearings. I^If. Salmon was born 
in 1763, and died on the Gth ofvOctoli«r*lS21; a sur^ving 
Brother and Si&tcr, and nearly all the Servants in the extensive 
Establishment to which Mr. Salmon belonged, sorrowfully fol¬ 
lowed his Remains to the pi ice of their interment, in Woburn 
churdi-yaid. 


THE 
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TUB L4.TB UR. CUSAC. 

[From B CorreBpoiuleiit .3 

We gave some account in a former number'of Mr. Caiac*s 
reeearcheB into the ancient state of Britain and Ireland before the 
Christian sra, and previous to the entrance of Aletonder the Great 
into Babylon, in which Tacitus and the Norwegim and Icelandic 
annalists appear as his cliicf guides. We also find he has leit some 
dramatic pieces founded on the great events of that remote pe- 
riodj and which may ultimately once more replace our three King¬ 
doms oil their ancient pinnacle of glory. With such a view they 
were probably composed. 

"In farthest Britain Rbmans yet may rise."—T homson. 

He has also left a poem a good deal in the strain of Petrarch^ 
which will shortly m^e its appearance. 

Ill his papers on comets he supposes them to be globes of water; 
that^oii return to perihelion, the solar rays (after sunset) strike 
on the mass of water, enter converging to the centre, where, after 
decussation, they emerge from the liquid globe diverging, and 
form the phenoinciioii in the Heavens called the comet’s tail. 

As to the use of these watery bodies—he thinks they were 
formed by nature to assist in giving a due temperature to our 
system. - 

LIST OF PATENTS FOR NKW INVENTIONS. 

To Sir William Congreve, baronct^or certain improvements 
on his formes patent bearing date thSTllth day of October 1818, 
for certain new methods.rtf coiistructing^^teain-cngiiics.—Dated 
2Sth September 1821.—6 inoiiths allowed t»i enrol specificationa 

To James Tergusson, of Ncwman-strect, Oxford-Street, ste- 
reatyper and ^printer, for improvementh upon additions to and 
substitutes for certain materials or apparatus made use of in the 
prorass of printing from stereotype plates.—I8th Oct.—2 mo. 

To Stephen Hawkins, of the Strand, civil engineer, for certain 
improvements on air traps for privies, water-closets, close-stools, 
chamber jcoiivenicncies to vshich the sofie may be applicable.— 
ISth Oct.—6 months. 

To Thomas Lees the younger, ^f Birmingham, snuffer manu¬ 
facturer, for certain, improvement^ in the construction of snuffers. 
—18th Oct.—2 months. 

To Peter Davey, of Old Swan Wharf, Chelsea, coal-merchant, 
for an improved prepaAtion of coal for fuel.-—18th Oct.—4 ino. 

To John PoQle, of Sheffield, for certain improvements in plait¬ 
ing iron, or steel with brass or copper, of* copper alloyed with 
other metahor metals, Lpth plain and ornamental, for the pur¬ 
pose of rolling ^id wormg into plates, sheets or bars, and sucli 
goods or wares to which tlw same may be found aniilicable.— 
18th Oct.*^—6 mouths. 

Vol. 58. No. 282. Oct. J 8*21. R i To 
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To John ChristojAitm, of New Broad-street^ London, mer¬ 
chant, for certain inmfovemeiits on or a substitute or substitutes 
for anchors.—18th Uct.—6 months. 

To Owen Griffith, of Trvfan, in the county of Carnarvon, gen¬ 
tleman, for an iiQprovement in the principle and construction of 
inanafacturiiig or making of trusses for the cure of rupture or 
hernia, in whatever part or parts of the body it may be situated. 
—ISth Oct.—6 months. 

ATMOSPHERIC PHiENOMENON. 

[Extract from a piivatS letter.] 

. LetterJeenny, August 31,1821. 

The phenomena apparent here last Friday were the most awful 
and extraordinary ever witnessed by the oldest inhabitant of the 
vicinity. I have not met with any individual who could say 
that he liad seen, read, or heard of, such an appearance in any 
latitude. About eleven a. m. there was a weak breexe from tlie 
south-west, the baioineter at * changeable,’with an appearance of 
licavy rain, which began to fall about forty minutes after eleven, 
and continued untd twelve, at which time there was a dead calm, 
and the rain ceased entirely. The sun had not shone out during 
the morning, but a few minutes after twelve the darkness began 
to increase in the most extraoidinary manner ; at one there was 
not light sufficient to tiaiisact business in the common offices and 
shops; merchants were qfbliged to light candles; the dismay and 
terror of the lou'er classes of people were excessive in the extreme, 
every one crying out that the last day was come; all the do¬ 
mestic fowl went to roost; not a wil'd biid to be seen, or a 
twiiter heaid; mechanics and labouieis quitted their work, ex¬ 
claiming * Theday of judgment is arrived.’ At this moment nei¬ 
ther barometer nor thermometer was a line changed from what 
they had been at ten o’clock. Thera was a de^ calm. The 
cliiiiiney smokes shot up in perpendicular columns, till lost in 
masses of dark clouds, with which the concave surface ef the hea¬ 
vens was eutirclv covered. Thft appearance of those clouds was 
most astonishingly awful—theynvere semething like those dark 
blue volumes of smoke which arise from an explosion of gun¬ 
powder, and piled on cacli other, tier above tier, from the hori¬ 
zon to the zenith, where they concentrated, so as to form the 
vertex of a Gothic arch.—Through small iiitcr.sticcs, where those 
gigantic masses appeared to lap over each other, appeared to 
issue a faint gleam of sulphureous light. 

At this iiioiiieiit, almut one o’clock, tRe appearance of objects 
was wonderfully changed. Meadows of a light green, appeared 
dark green—Kibjccts of a dark green seemed quite a dark bottle- 

green. 
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greeDj and the dark gravel of some roflds afipeared of a blackish 
blood odour. Meii*s faces and dresses were all changed in the 
same manner, so that people looked at each other with astonish¬ 
ment and awe. The colours were all of the finest tint and shade, 
very rich and mellow. 1 could not conceive any thing like 
them, except the brightest prismatic colours Viewed through a 

S lass slightly smoked, so as to give them a mellowness without 
estroying their brilliancy. On the surface of all objects there 
was observed a gentle undulatory motion, which had a very sur¬ 
prising effect. *This I found was occasioned by the clouds, which, 
though they seemed to the naked eye perfectly still, yet, when 
viewed through a telescope, appeared to oscillate something after 
the manner of the aurora borealis, without changing their rela¬ 
tive positions. 

This darkness continued until two o’clock, and to such a de¬ 
gree as that scarcely any person could read or write within doors 
without approaching close to the windows. 

A little after two, there was observed a gentle motion of the 
clouds from the south-west; they moved almost impcreptibly to 
the north and east, and about three the daikness was dispelled ; 
cocks began to crow, and swallows to fly about, as if it had been 
early in the morning. 

1 have not yet learned how far this darkness extended.—I 
am, &c. E. F. 


BAROMBTRIC OBSBRVATrONS. 

To Dr, Tilloch, 

Howland-stieet, Ovt. 12, 1821. 

Sir,—O f the four monthly sets of Dr. W. Burney’s Barometric 
Observations, which he mentions in p. 23S, ns having been sent 
to me, the two last have already been correctly printed in pages 
155 and 237: the other two sets are as follows, viz. 

Barometrical Observations at Gosport, June 11th, 1821, un¬ 
der all the circumstances of Thermometer, Hygrometer, Winds 
and Clouds, which are mentioned in p. 75. 

Hours 8 9 10 11 12 

Inches 29-97 29-99 30-01 3001 30 04. 

Barometrical Observations at Gosport, July 9th, as above, p. 76. 
Hours 8 9 10 11 12 

Inches 3Q'24 30*25 30*26 30*26 30-25. 

I am your obedient servant, 

John Fabby Sen. 


Rr2 


Obser- 
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Observations by D||^urney, at Gosport j the height of his 
Barometivw^g 50 feet above low-water mark. 


Hour. 


1821. A.M. 


Barom. 


Wind 


State of the Weather. 


[nchrs o a » 

Oct. 8th. 8h ;K>()H 58 5894 S.W. 


;i0 08 I59l59l88 


m 


10 ;?0(»9 615086 W. 

11 .1014 636276N.W.byW 

12 3015 


Steady lain and a bribk wind, at 
a quarter past 8 o’clock it ceased 

S W. 

tensive nmbiu was observed 
springing bp from the western 
horizon. 

r Faint sunshine through passing 
W. ^ 1*®^* rfrriM and arrostratiu, 
I in which was a tiace of a solar 
kttlot with a bi isk westerly wind, 
r Sunshine^ with the same modifi- 
catious of clouds as at 9 o’clock; 
W. < alho lofty cirroamulit and nas¬ 
cent cumuli floating beneath 
them towards the east. 

1 Sunshine and a brisk wind with 
76 N.W.byW j bright cumuli and cumulostrati 
C beneath cirriu. 

64 62 78 W.N.W. Do. ilo., but the air mitre moist. 

f Do. do. the clouds at a gi eater 
altitude, and the index of the 
1 130'17 64 6367 N.W. hygrometer advancing towards 

' dryness—the barometer conti¬ 
nued to lise ill the afternoon, 
the wind haring veered to N W. 

' Arundel, Oct. 10, 1821. 

Sir,— ^'Fhc following Barometrical Observations were made at 
this place on the 10th of September, and the 8tb instant. 

1 am, sir, your obedient servant, 

G. CoNSTABI.G. 


1*.M 

1 30-17 64 6367 N.W. 



Barom 


att. dct. 


Wind. 


Weather. 


Bent. 10th, 

8 '' 

9 

10 

11 

12 

P.M. 1 
Oct. 8tb, 

8 

9 

10 

11 

12 

F.M. 1 


61 

•5 


0 

FT 

0 

■5 


m 


5 


W. moder. 
W. calm. 
W.byN. do. 
W. by S. brisk. 
W. calm. 
W do. 

S.W. brisk. 
S. by W. moder. 
W. calm. 

W. do. 

W. do. 

W. do. 


Heavy lain. 
Cloudy, 

Ilain. 

Do. 

Cloudy. 

Do. 

Rain, 

Do. 

Gleams of sunshine. 
Sunshine with clou. 
Do. 

Do. 


Ciuinp- 
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CrumpsaUi'j^llll^uriuK, Oct. 9, 

SiRy—■! send y^u observations made here^ and at Manches¬ 
ter, on the 10th of September, and the 8th of October. 

Your obedient ^servant. 

To Dr. TiUoch, John Blackwall. 


CRUMPSALL. 


1821 A.M. 
Sept. 10th 8h. 

Bar. 

181 


Wind. 

Weather. 

29 295 

66 " 

54" 6 

S. 

light. 

Cloudy,mth gleams 

9 

29.:jio 

67 6 

57 

S.W. 

fresh. 

Do. [ot Bun&b. 

10 

29..'110 

69 

69-5 

S.W. 

do. 

Do. 

11 

29.320 


61 

S.W. 

do. 

Do. 

12 

29.320 

61-5 

62 

S.W. 

do. 

Do. 

r.M. 1 

29-330 

62 

635 

S.W. 

do. 

Do. 

Oct. Sth, 

A.M. 

8 

29520 

56 

54 5 

S.W. 

do. 

[sunshine. 
Foggy, 'with faint 

9 

29-520 

56 

65-7 

sw. 

do. 

Cloudy, with gleams 

10 

29-510 

57 

56-5 

sw. 

do. 

Do. [of sunsh. 

11 

29 560 

56 

55 

S.W 

do. 

Do. 

12 

29 575 

56 

56 2 

w. 

biiih. 

Do. 

PM. 1 

29-6(K) 

55-7 

55 

w. 

high. 

Cloudy. 


MANCURSTER. 


1821. A.M. 
Sept. 10th, 

8 ". 

Bar. 

■J’lu-r. 

;itt. 

'Jlier. 

det. 

Wind. 

Weather. 

29 5UO 

(j2“ 

60« 5 

S.W. ficsh. 

Cloudy. 

9 

29 530 

64 

63-5 

SW. do. 

do. 

10 

29 540 

66 

65-5 

SW. briik. 

do. [gleams 

J1 

29.545 

66-5 

66 

S.W. do. 

Cloudy, with sun 

12 

29.560 

69 

67-5 

S.W. fresh. 

Cloudy. 

PM. 1 

29-670 


675 

8 .W. do. 

Cloudy, with sun glea 

Oct. Sth, 

A.M. 

8 

29-700 

61 

54 

S.W. do. 

Clear, and bimny. 

9 

29-720 

625 

56 

SW. do. 

do. 

10 

29-750 

63 

585 

8 .W. - do. 

Cbudy. 

11 

29-755 

61 

59 

S.W. do. 

Clear, and sunny. 

12 

29-780 

65 

59 

S.W. do. ■ 

Fine, with some cirri. 

P.M. 1 

29-810 

68 

59-5 

S.W. brisk. 

Cloudy. 


_ i. 

Leighton, Oct. 94, 1821. 
Dear Sir,—I beg leave to send you the observations made at 
Leighton on the Sth instant, witli those of Colonel Beaufoy at 
Bushey. 
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LEIGHTON. 


1821. 

Barom. 

fhenl 

att. 

m 

Wind. 

Denom. 

Weather. 


29-704 

551 

53 

W. 

small. 

Rain. 

9 

29-712 

55| 

54 

s. 

do. 

Cloudv. 

10 

29-736 

56 f 

56 

S.W. 

do. 

Fair. ' 

11 

29-748 

m 

57 

w.s.w. 

do. 

Fine. 

12 j29-762 

58 


w. 

do. 

Do. 

1.129-771 

58 

59 1 

w. 

do. 

Do. 


A thermometer suspended at the middle of the baronie- 
trical tube averaged higher than the thermometer in the 
basin. —. 


Busiiky. 


1821. 

Daiom. 

Ther. 

att. 

Ther, 

det. 


Denom. 

Weather. 

8h 

29-479 

55-3 

53 

S.S.W. 

fresh. 

Rain. 

9 

29-493 

55-3 

53 

W.N.W. 

moder. 

Do. 

10 

29-499 

55*3 

54-5 

W. 

do. 

Cloudy. 

11 

29-512 

55-3 

56 

W. 

fresh. 

Fine. 

12 

29-529 

56-7 

58 

W. 

do. 

Do. 

1 

29-539 

57.7 

59 

W. 

do. 

Do. 


Calculated height of Bushey above Leighton, from the pre¬ 
ceding month, by Colonel Beaufoy s:s220 9 feet. 

1 have also the pleasure to send you the observations made by 
Mr. Cornfield, at Northampton, on the 13th of August last; and 
as the height of the lecture-room in which Mr. Cornfield’s in¬ 
strument was placed, has been pretty accurately determined re¬ 
lative to the height of my instrument, the observations may be 
of use. 


NORTHAMPTON, 


1821. Hour. 

Barom. 

Ther. 

att. 


Wind and Weather. 

Aug. I3th. 

20» 

29-821 

61 

59; 


9 

4 

29-821 

62 

61 


10 

0 

29-821 

63 

64 


11 

0 

29-807 

65; 

66 


12 

0 

29-804 

65 

66 

I 


1 have not at present been able to find any correct level of the 
River Thames, so as to fix the zero marks in London : until this 
is done, no good general table of heights can be properly pub¬ 
lished. Yours truly, B. Bevan. 
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METEOROLOGICAL JOURNAL KEPT AT BOSTON^ 
LINCOLNSHIRE, 

« BY MR. SAMUEL VEALL. 

[Tlie liiuc of observation, unleM otherwise stated, is at 1 F.M.] 


1821. 

rr 

Moon 

Thermo¬ 

meter. 

Baro¬ 

meter. 

State of the Weather and Modification 
of the Clouds. 

Sept. 15 

OATS. 

20 

68- 

29*90 

Cloudy 

16 

81 

66* 

39'SO 

Ditto—rain A.M. 

17 

22 

61*5 

29*70 

Rain 

18 

23 

68* 

29*45 

Stormy 

19 

24 

63*5 

29*48 

Cloudy 


25 

54-5 

29*60 

Rain 

SI 

86 

66*5 

89*34 

Cloudy—rain A.M, 

83 

87 

64*5 

39*50 

Fine 

S3 

28 

64*5 

29*34 

Cloudy—rain A.M. 

S4 

89 

56*5 

29*35 

Rain 

85 

30 

60*5 

29*65 

Cloudy 

86 

new 

67*5 

29*55 

Ditto 

87 

1 

61* 

29*48 

Rain—thunder storm in afternoon. 

88 

8 

63* 

89’58 

Cloudy— stormy with heavy rain at 

29 

3 

56*5 

39*10 

Stormy [night. 

30 

4 

55* 

29*50 

Ditto 

Oct. 1 

5 

60*5 

29*85 

Ditto 

2 

6 

60* 

29*79 

Fine 

3 

7 

66*5 

29*48 

Ditto 

4 

8 

62* 

29*80 

Rain 

5 

9 

53* 

29*60 

Fine 

6 

10 

61* 

29*70 

Cloudy 

7 

11 

64* 

29*70 

Fine—brisk wind. 

8 

13 

60* 

29*65 

Cloudy—rain in the morning. 

9 

full 

57* 

30* 

Fine 


14 

59* 

89*80 

Ditto 

11 

15 

59*5 

39*45 

Ditto 

IS 

16 

56* 

29*65 

Ditto 

13 

17 

54*5 

30*12 

Ditto 

14 

» 

18 

57* 

30*12 

Ditto 


AIF.TEORO- 
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METEOROLOGICAL TABLE, 


By Mr. Cary, op the Strand. 


Days of 
Month. 

1821. 

Then 

» 5 
.2 £ 

O o 
oS 

00 

inomci 

• 

s 

o 

o 

^ ; 

cer. 

a 

2« 

A 

Z'A 

llci{;ht of 
ilie Huioin. 
liiclics. 

Weather. 

Sept. J27 

S8 

56' 

65 

53 

29*94 

Showery 

52 

65 

56 

•88 

Fair with higli 
wind. 

S9 

56 

59 

49 

•57 

Clohdy with do. 

30 

47 

59 

59 

*92 

Fair 

Oct. ' 1 

60 

65 

52 

•74 

Fair 

2 

52 

59 

56 

30*20 

Fair 

3 

60 

65 

62 

29*90 

Showery 

4 

62 

62 

60 

•60 

Rain * 

5 

47 

58 

47 

•99 

Fair 

6 

50 

64 

52 

30*09 

Fair 

7 

56 

65 

1 *7 

•08 

Fair 

8 

57 

61 

50 

•05 

Showery 

9 

45 

59 

49 

•35 

Fair 

10 

47 

61 

50 

•09 

Fair 

11 

49 

55 

49 

29*74 

Cloudy 

12 

50 

57 

s49 

•95 

Fair 

13 

46 

58 

48 

30*39 

Fair 

14 

44 I 

59 

50 

.39 

Fair 

15 

46 

52 

44 

•31 

Showery 

. 16 

42 

52 

48 

•21 

Fair 

17 

46 

52 

50 

*18 

Fair 

18 

50 

59 

50 

29*98 

Cloudy 

19 

51 

53 

50 

*86 

Cloudy 

• 

20 

51 

53 

43 

•02 

Stormy 

21 

41 

53 

46 

‘20 

Fair 

22 

45 

54 

45 

•27 

Fair 

23 

49 

52 

48 

•29 

Rain 

24 

46 

52 

44 

•54 

Cloudy 

-k *25 

46 

53 

51 

1 30*00 

Cloudy 

26 

51 

59 

54 

1 ‘-.I 

Cloudy 

N B. The Barometer’s height is taken at one o’clock. 


ObwrvaliouH for Corrcbpondent who observed the 

8th Oct. 8 o’clock M. Barom. 39 994 Thcr. attached 63« Detached « 
__ __ o — '996 — — — BO 

^ 11 _— SOOH — — : — 63 — — 58 

^ I _ N. — — '050 — — — 62 — — 61 


C 321 ] 


LXXl. Olservations on the present State of Nautical Astro- 
fiomy; with Remat la on the Esrpediency of promoting a more 
genet at Acquaintance with the modern Improvements in the 
Science among the Seamen in the llntish Merchant Service. 
By Edward Riddlk, late dMaster of the Trinity -House 
School, Newcastle; now Master of the Upper School, Royal 
Naval Asylum, Greenwich. 

If there be any circumstance by which the present age is pre¬ 
eminently distinguished, it is the advantage with which the results 
of scientific inquiry have been applied in the })racticHl concerns of 
life. This observation is applicable to almost every branch of 
philosophical investigation} but its truth is strikingly obvious 
with icspect to the science of Astronomy. For though this sci¬ 
ence has been cultivated fioiii the eailiest times, it is not more 
than a century and a half since our coimtiyman Newton first dis¬ 
covered its physical theory; and it is to the age in which we live 
that the liunour belongs, not only of perfecting the science, but 
of bringing its most important practical applications within the 
reach of every otic whom they are likely to benefit. 

We should mistake, however, if we imagined that the labours 
of all who had pieviuusl) cultivated this scitiice must have been 
iitteily thrown away. The diligence (jf obseiveis had collected a 
mass of facts, which, long before the time of Newton, had given 
several sagacious individuals a pretty accuiate conception of the 
proximate cause of the leading pianctaiy phcmiomcim; and which 
also furnished such data for the application of the Newtonian 
theory, such tests of its truth, and such materials for improving 
it, as modern observations could not in themselves have supplied. 

Now, though little confideiice can be placed in the individual 
accuiacv of vciy ancient observations, they derive a real and im¬ 
portant value fiom a circumstance \v hich gives to many useless 
objects ail imaginary one; namely, their antiquity, Suppose, 
for evainple, an astronomer at the hegiiining of the Christian 
sera should have erred six hours in stating the time at which he 
observed a total eclipse of the suii. If he were quite certain 
that during a period of the eclipse the darkness was total, bis 
mistake lespcctiiig the time at which it happened, nignstroiis 
as It is in itself, would sin ink into insignificance if his observa¬ 
tion were compared with the well deleimined time of a coire- 
spoiiding modern eclipse, to discover the length of a mean luna¬ 
tion; as the resulting eiror would scarcely exceed a single se¬ 
cond of time. 

It is ill this view chiefly that old astronomical observations are 
valuable; for, down to a comparatively late period, when they 
are compared with each other, they are as discordant as the state 
Vol. 58. No. 283. JVbi;. 1821. S s of 
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of the science, and the rude kind of instruments employed in ob¬ 
serving, might lead ns to expect. 

But from the moment that the principle of gravitation was dis¬ 
covered, and applied to account foi the anomalies of the planetary 
motions, it is curious to obseive how steadily and how rapidly 
the science has advanced towards perfection. It resulted from 
this principle, Th.it each planet in the system exerted a disturbing 
force on the motions of the others, and that the force of each 
depended both on its distance and its quantity of matter, or its 
weight. To determine the distances of the planets, might ap¬ 
pear a-task sufficiently difficult; but to estimate with any pre¬ 
cision the comparative weights of those bodies, would seem an 
undertaking which the limited faculties of man could scarcely 
be expected to accomplish. But, supposing the principle of gra¬ 
vitation imivernllydiffiised, and the law of its operation invariable, 
it was easy to perceive, that on the correct determination of the 
tlistaiices and the masses of the planets, the ultimate perfection 
of the astronomy of the solar system entirely depended. It was 
also very obvious, that their comparative masses could only be 
discovered by observing the comparative magnitude of the effects 
which they produced on the motions of each other; and that 
though reined observations might show, at any time, the nlti- 
innte derangement in the motion of any planet pioduccd by the 
action of uU the otheis; )cl to disentangle the effect of one 
from this observed effect of the whole, and to assign to each that 
portion which was due to its weight in the system, was a task 
which required no ordinary attainments in science, and no small 
share of patience and sagacity. 

Before this, however, i'ould be attempted with any prospect 
of success, the most accurate observations were necessary on the 
places of the fixed stars, and also on those of the planets indifferent 
parts of their orbits, and in a variety of situations with respect 
to each other. To make such observations with requisite cor¬ 
rectness, instillments of gieater delicacy were required than any 
that had before been employed; and for fixed obscivatories such 
instruments were not long wanting. 

The positions of the principal fixed stars were then determined 
with such precision, and the phsenomena of the planetary motiona 
were so accurately observed, that the effect which the attraction 
of the planets produced on the niotii'us of each other was found 
in many cases to be distinctly perceptible. And repeated obser¬ 
vations have at length furnished data, from which the masses of 
the .larger planets have been computed with an exactness that 
appears nearly sufficient for all practical purposes. 

From this refinement in the art of observing, some curious, 
important, and previously unnoticed consequences, both of the 
laws of motion and the laws of gravitation, were first discovered 

practi- 
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practically; viz. the nutation of the earth's tans, and the aber¬ 
ration of light. The foimer of these is a small periodical mo¬ 
tion of the earth’s axis produced l}y the action .of the moon. The 
latter is a small aimiiul change in the apparent places of fixed starsj 
resulting from the earth’s i evolution in its orbit combined with the 
progressive motion of light. 

It was known from theoretical considerations^ that if the di¬ 
stance of any one of the phinots could lie determined, the di¬ 
stances of all the others could be found from observations on 
their times of ievolution. But the only method of finding the 
distance of the sun from the earth, that appeared likely to give 
results on which any confidence could be placed, was an indirect 
one depending on the duration of the transit of Venus as ob¬ 
served in different parts of the cat th. And it was chiefly to ob¬ 
serve a transit of this planet that Captain Cook’s first voyage to 
the South Sea was iiiidpitaken. This leading object of the voy¬ 
age was accomplished as satisfactorily as all the subordinate ones 
were; and from the obseivations made on that occasion, and the 
only other occasion of the kind that has happened during the 
last centui y, the distances of the planets from the sun and from 
each other have been dctci mined with a precision which, from 
the nature of the problem, there is little reason to hope will ever 
be greatly exceeded. 

Not satisfied with simply comparing the masses of the planets 
with each other, philosophers have cndeavoiiied to devise means 
of comparing their mean densities with that of some known tcr- 
lestiial substance. In this most c irious and elaborate research, 
the distinguished talents of Dr. Maskelyne and Dr. Hutton have 
been advantageously conjoined; and the result of their inquiries 
with respect to the density of the earth, appears entitled to all 
the confidence that can be placed in conclusions deduced from 
operations of so vei y delicate a nature. 

While the art of observation has been thus prolific in results, 
the intiicate and difficult reseaichcs of those who have under- 
taken to trace the principle of gravitation into all its consequences, 
have produced discoveries that can scarcely be considered as less 
curious or important. They have shown that, notwitlistandiug 
the continual changes that take place in the planetary motions, 
notwithstanding the disturbing force which they arc confin&ally 
exerting on each other, their distances from the sun, the species 
of their orbits, and the mutual inclination of their planes, arc sub¬ 
ject only to periodical changes, and return at regular though 
distant periods to the same state; that amidst the ever varying 
phaenomena which their configurations present, the law that con¬ 
nects them with each other ensures the stability of the whole 
system. And, what is of still greater importance, with the aid of 
data obtained from observation, they have furnished us with fop- 

S s 2 iiiulas. 
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mulas, from which we can compute with almost perfect exactnesi 
where any planet in the system will he fuuiifl at ftiiy given in> 
slant; and they have thus enabled us to a|)ply to important prac¬ 
tical purposes the result of researches the most arduous and dilli- 
cult that have evei engaged the attention of mankind. 

It was the proud boast of a distiuguished philosopher, that at 
the close of the eighteenth century there remained not an ob¬ 
served phmnouienoii of the planetary motions that had not been 
completely aceouutcd fur. 

Among those who have contiibuted to this glorious achieve¬ 
ment, it is satisfactory to observe that the names of our country¬ 
men hold a distinguished place. It is too much to evpect that 
men worthy in every way to be considered as the successors of 
Newton will readily be found iii any country; but the labours of 
that great man in the science of Astronomy have not been inade¬ 
quately followed up by the intelligence and activity of those who 
have happily been selected to fill the sitiiatinii of Astronomer 
Royal in this country; a succession of men of whom it is slight 
praise to say that they have been in every respect worthy of their 
office. Whilst we pride ourselves, however, on the aid which our 
admirable observers have afforded towards completing this great 
work, we must acknowledge that more than an equal share of 
the honour of extending ' id perfecting the theory of the science 
is due to the philosopheis of a neighbouring country. 

The great object of all the exertions that have been made to 
bring this hcieiiec to perfection, has been the improvement of the 
art of navigation; ami in that ait the finding of the longitude 
by celestial observations has for ages been considered as the grand 
desideratum. Of all the methods that have been proposed to solve 
this problem, none has been found capable of being reduced to 
practice at sea, except that by observations on the distance of the 
moon from the sun or a fixed star. Accordingly, for the last 
century, the attention of astronomers to eveiy thing calculated 
to bring this method to perfection has been uni emitted. Every 
improvement in the instruments of observation, and every ad¬ 
vance in the theory of astronomy, has contiibuted to iiiciease the 
utility of the lunar method of finding the longitude; and it has 
at length been brought to a degree of perfection, which forty 
ycafi ago those best acquainted with the subject could scarcely 
have anticipated. 

When Mr. Flamsteed, the first Astioiioiner Royal, received his 
appointment in 1675, he was enjoined ** to apply himself with 
the utmost care and diligence to rectify the tables of the motions 
of the heavens, and the places of the fixed stars, in order to find 
out the so much desired longitude at sea, for perfecting the art 
of navigation.” But such, in his time, was the state of Astro- 
nogiy, that in sonic cases the place of the moon in the heavens 

could 
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could not be computed to within less than 10 or 12 minutes of 
the truth;—an error which would sometimes have rendered the 
longitude deduced from a lunar distance, uncertain to the extent 
of eight degrees. Therefore, though this method of finding the 
hmgitude at sea appeared the most eligible of any that presented 
itself, it wa«at that time abandoned ns altogether impraeticahle. 

When Dr. Maskeiyue succeeded to the situation in 1765, such 
advances had been made in astronoinical science, that under his 
auspices this method of finding ific longitude (which in the in- 
tcival had never been lost sight of) was again brought forward; 
and after devoting a great portion of his long and valuable ^Itfe 
to bring the method to perfection, he had the satisfaction of 
seeing his meritorious exertions crowned with almost complete 
success. 

One of the great obstacles to its introduction into general 
practice, was the difficulty in making the necessary calculations 
from the tables and formulas which the labouis of astronomers 
had supplied. But this formidable objection was completely 
obviated by the publication of the Nautical Almanac, which on 
Dr. Maskelyne^s suggestion was undertaken by the Board of 
Longitude in 1766, and it has ever since been continued an¬ 
nually. 

Before mariners in general, however, could he materially bene¬ 
fited by all these efforts for their advantage, it was rr(j[uisite that 
they should be furnished with such instruments for observing, as 
they could use with readiness, and depend upon with confidence; 
iiiid with simple as well as appropriate rules fur making the ne¬ 
cessary calculations after their observations were cnmpleted. 

The artists of this country aiisweied well to the call which 
this consideration made upon their talents, and devised such im¬ 
provements in the construction and gracliintion of quadrants, 
sextants and circles, for nautical ohservations, that nothing ap¬ 
pears left to be desired on the subject. And in all the useful 
problems in the practice of nautical astronomy, the methods of 
performing the calculations have been so simplified, thiit it is 
not easy to conceive for what situation connected with the na¬ 
vigation of a ship, the person is fitted who is incapable of com¬ 
prehending them. 

It has been fortunate for Astronomy, that theory and observa¬ 
tion have advanced simultaneously. From successive improve¬ 
ments in the instruments and the art of observation, the abstruse 
deductions of theory have been regularly subjected to the sound 
practical test of comparison with observed phaenomeiia; while 
the apparently anomalous facts of observation have pointed to 
important consequences of the theory, which might otherwise for 
a time have been either neglected or overlooked. Under these 
salutary checks, the pi ogress of the science has been distinguished 

by 
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1>y a steadiness of which the history of no other science furnishes 
an example. 

In all sciences, many of the greatest improvements have been 
effected by private individuals who have pursued them for their 
own gratification, and without any particular view towaids per¬ 
sonal advantage. Rut the cultivation of this science has been 
long and assiduously promoted by the governments of Europe, on 
account of its public importance. 

Deeply sensible of the ailvantages which a maritime nation must 
derive from every improvement in navigation and maritime geo¬ 
graphy' (which are entirely dependent for their perfection on 
Astronomy), the EnglishGovernment has distinguished itself above 
all others by the munificence with which it has rewarded every 
discovery tending in any way either to facilitate the practice, or 
to advance the theory, of the science. And the recent order for 
the establishment ofaii observatory, on the most liberal scale, at 
the Cape of Good Hope, may be considered as a pledge that the 
zeal of Government for the promotion of this science has suffered 
no abatement. Indeed, in addition to the encouragement which 
it has so liberally afforded to those who have contributed to the 
improvement of the science, it has lately gone an important step 
further; and has even employed the weight of its authority^ to 
assist in diffusing among nautical men a knowledge of those 
branches of it which are immediately connected with navigation; 
having made a practical knowledge of such branches an absolute 
sine qua non to promotion in the navy. 

In the public spirit and liberality of the East India Company, 
also, eveiy improvement in this science has met with the most 
prompt, decided, and efficient support; and the discernment which 
they have always evinced in promoting those only to the com¬ 
mand of their ships whose professional merits give them the 
highest claim to advancement, has excited a spirit of emulation 
among their officers, which has been productive of the happiest 
effects. 

But though in the general merchant service there are many 
estimable individuals whose professional accomplishments would 
do credit to any employment, it is deeply to be regretted that the 
number of such persons is not much greater than it is. Even 
among those intrusted with the nairigat^ii of ships to Archangel, 
Greenland, the West Indies, and evety port on the eastern coast 
of North and South America, a great majority depend still alto¬ 
gether for their longitude on data obtained from the compass and 
the log. Indeed, celestial observations of any kind are so little 
practised, that ** to take an observation’* is a phrase, which, ge¬ 
nerally speaking, signifies to observe the sun *8 meridian altitude, 
and nothing more. The number is comparatively small of those 
who practise the method of fiuding the latitude'by double alti¬ 
tudes 
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tudes of the!' sun; and altitudes of the moon or stars for that 
purpose are scarcely ever taken at all. The variation of the 
compass is generally taken from charts; and of those navigators 
employed in the leading branches of general commerce^ who hava 
qualified themselves to determine the longitude by celestial ob¬ 
servations, the number is altogether trifling. 

It happens, in consequence, that in voyages of considerable 
length the accumulated eiror in longitucfe amounts sometimes to 
several degrees. Ships bound from Greenland for the eastern 
coast of England or Scotland, often make the coast of Norwav 
in the finest weather possible. When ships from Archangel rbacn 
the latitude of Shetland, it frequently becomes a grave questicMi, 
Whether do these islands lie east or west ? an intern^atory to 
which the reckoning from the log often makes a very equivocal 
response. But, su|jposing the latitude determined with the ut¬ 
most accuracy, eriors like these in the position of a ship at sea 
will frequently aiisc in spite of the greatest skill or experience, if 
the mariner is unable to determine his Umgilude also by inde¬ 
pendent observations. Mistakes in the steering, which de¬ 
tection, the effect of unknown currents, and numberless other 
circumstances on both the course and the distance, vitiate the 
data from which the place of the ship by the sea reckoning must 
be computed. It happens sometimes, indeed, that one mistake 
is corrected by another, and that, while every part of the reckon¬ 
ing is more or less erroneous, the result of the whole is nearly 
right. When this occurs, a ship is said to make a good land 
JalL But that it happens so at any time, is entirely u matter of 
chance. 

Persons who have long been accustomed to the navigation of 
shallows and contracted seas, such as the North Sea, the Baltic, 
Ikc., generally acquire such a knowledge of the soundings as en¬ 
ables them by the lead alone to make a tolerable guess at their 
situation. In these seas,,it is not common 1o make any calcula¬ 
tion for the longiludcy eveti Jrom the reckoning ; and the ma¬ 
jority of masters engaged in navigating them hold the aids of 
science in utter scorn. And, indeed, if we were to judge only 
from the scanty attainments of most eff those who, in such places, 
are intrusted with the charge of ships, we might consider die 
inutility of any particular j^iowledge of navigation as pretty ge¬ 
nerally admitted. 

It is a very few years since the master of a ship bound from 
Shields for the Baltic in the early part of the spring, mistook the 
day of the month; and though all his observations for the lati¬ 
tude were of course at least twenty miles erroneous, he made 
the land in a very satisfactory manner. Even in favourable 
weather, it has sometimes happened that the master of a ship has 
looked for the Naze during the greater part of two days. Passing 

over 
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over the marvelloiu escape of the coaster, who, in a voyage from 
London to Sliields, almost circumnavigated the island in search 
of hta port, the experience of every person acquainted with ma¬ 
ritime affairs wjU point out many instances in which ships have 
been preserved lather in ^ptte of, than in consequence of, the 
plana of tho^e who comniaiuled iheui. But without at all uii- 
den'aiuing the importance of local information, it may be safely 
affirmed, that even in tliose qunrteis where it is almost exclusively 
depended on, many of the shipwrecks which happen might be 
prevented, if the mariner’s acquaintance with the modern im- 
proifCments in nautical science enabled himsto avail himself of 
many opportunities which present themselves lor determining 
his situatioD. If, after an intelligent seaman has been buffeted 
about for ten or twenty days with an adverse wind and in Chick 
weather, the clouds should disperse and the sun and the moon 
should appear, he soon becomes as well assured of his situation 
as if he had just lust sight of a well known coast. How diffeieiit 
is the situation of an ordinary maiiner, who, after once losing 
confidence in his reckoning, must for tlie remainder of his voy¬ 
age remain in doubt and unceitaiiity ! 

It is of impoitaiice in any emergency, that a man should clearly 
understand the nature of the diffic'ulty with which he has to con¬ 
tend, that he may bring his resources into action with a know¬ 
ledge of the effect which, if successful, they must produce. With 
what advantages docs the manner approach a situation of dan¬ 
ger, who knows piecisely wheie to loolc fur id But how in such 
eii'cmnstnnccs must the man be affected who, knowing himself 
ill peril, is in doubt what way to'tun ! Of what importance to 
such men is the knowledge of every thing that may contribute to 
iiifoi m them of their true situation ! 

Befoie the discovery of any practicable method of finding the 
longitude at sea by observation, the maiiner who estimated his 
longitude as carefully as he could from tlje common reckoning, did 
all that oil the subject could be expected from him; all, indeed, 
that it was possible to do. But, however careful he might be 
in his estimation, or liowever judicious in making allowances for 
circumstances, the result would often be surprisingly erroneous, 
and the erior would frequently lead to disastrous conse(|uence8. 
The chance of such mistakes, howevem was then properly classed 
among the common sea risks, which, whatever were their mag¬ 
nitude, were quite unavoidable. But there would be no pro¬ 
priety in so classing them now, when, with very little trouble, 
any mariner of common capacity may qualify himself for deter¬ 
mining his situation at sea by celestial observations, as frequently 
and correctly as in the practice of seamanship need be desired. 

The ordinary dangers of the sea are sufficiently great of them¬ 
selves, and ought not to be increased by the want of any attain¬ 
able 
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Able iuformatinn in those to whom the bminess of nav^ation ii 
intrusted. But he who unclertukes the maiiagement of a ship^, 
wiii)out having'-«|liahlied himself in the best possible manner for 
the proper disqharge of his duty, subjects the.lives of hiaerew 
and the property of his einpicwers to an addilional lisk, of which 
they may colder it providential if they feci not the coitsec|Ucnce8. 

Anotiier advantage arising from the mariner's being able to 
detcrmine;his longitude by observation, as well a!* his latitude, is, 
that, bei^ea his being enabled to avoid dangers to which he 
might otlatf^iae exposed, and to navigate his vessej jvilh greater 
confidence' ij^^edmloct to himself, he will generi^y reach his 
port by ft amrter route’ thhn a seaman of more primitive attain¬ 
ments. A pjetann assured of his situation both in latitude and 
longitude wUI, if circumstances permit him, steer directly for the 
place at which he wishes to be; but he whose longitude depends 
solely 6n his sea reckoning must first,and at a wary distance from 
bis port, reach the latitude in which it lies. Thus, besides the 
risk arising from tlie uncertainty of the reckoning, the voyage is 
unavoidably prolonged. 

Among the causes which have prevented the seamen of the 
North of England from benefiting, geiiernily, by the advantages 
which modern science has conferred on navigation, the chief one 
unquestionably is the nature of the cmjiloymciit in which by far 
the greater part of them are bred. In that great nursery of able 
seamen, the coal trade, a minute local knowledge of tlie coast,and 
dexterity in the mangge'inciit of a ship, comprehend almost the 
whole th the nautical information that is required, and ordinary 
men are little inclined to cohccrii themsches about attainments 
which their immediate wants do not '^ive on their attention. 

When persons bruuglit up in this employment aie engaged in 
any other where higher attuiimieiits may he expected, they 
deavoiir to make up by wutrhj'ulness wliat they want in science. 
As uncertain they muit he, their caic is to err on the side of 
safety; and the danger is not tiifliiig from which their skill iti 
seamanship will not extiicate them. 

Those who have laboured to introduce among such men a 
more general at qniiintancc with the modem improvements in 
nautical astronomy, have had to contend with that disincliiiatinri 
to change, and almost Uppcrstitious attachment to old methods, 
forms, and habits, tor wiiidi seafaring men have always been re- 
maikable. The success of their labours has been in some de¬ 
gree impeded also by the misguided efforts of some individuals, 
who have employed themselves in contriving and transforming 
certain empirical rules and methods for correcting the error of 
the reckoning in longitude, without any reference to observations 
made for that purpose; or as an adequate substitute for all such 

Vdl. 5S. No. 283. 1821. Tt obseivatiuiis. 
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observatious. Probably most of the authors of these rules arc 
aware that they are founded entirely on conjectural principles, 
and that in applying them there is always a chance of inci easing 
the error which they are intended to correct. Yet the attention 
of manners is continually called to their republication under va¬ 
rious forpiB; and without being accompanied by a single hint 
that any practicable method of finding the longitude at sea by 
observation has yet been discovered. 

It has undoubtedly some relation to the peculiar vieWs of such 
persons, tliat among many ordinary seamen an opinion prevails, 
that though the finding ftf the longitude by obsMvatloii at sea is 
a matter of great and obvious utility, yet the method»«which have 
been hitherto proposed for its determination are difficult tu prac¬ 
tise, and uncertain in their results. 

On the difficulty of the subject it becomes not a man to give 
an opinion, who hiv, never tried in earnest whether there is any 
thing in it beyond tlic icach of his own faculties. Indeed, any 
person acquainted with aiithmctic, and who has no imperfection 
in his sigiit, may soon learn to practise the method of finding 
the longitude hy lunar observations with perfect success. This 
remark is not made without due coiisidciat'iou; but it is too evi¬ 
dent to admit of question, that one of the great causes which 
have pi’evented the general introduction of the lunar method of 
finding the longitude into gcneial practice in the merchant service, 
IS the little attention that has been paid to giving instructions 
in the art observing by many teachers navigation. 

The certainty of the results will of course be proportioned to 
the care with which the necessary operations are performed; but 
in the hands of a careful Observer, the greatest probable error is 
too insignificant to be legardcd. That persons of indolent or 
'slovenly habits are unable to derive much advantage from this, 
or any other method of finding the longitude by observation, is 
surely neither an argument against its utility, nor matter of sur¬ 
prise in itself. 

To estimate fairly the weight of this objection, however, and 
to determine hy actual experiment what confidence may now be 
placed in the results of lunar observations, the following scries was 
taken to determine the longitude of the Trinity Home School, 
Newcastle. The observatious were made under a'great variety 
of circumstances, and the uniformity oi'the results is certairdy cal¬ 
culated to give confidence in the method by which they were 
obtained. The altitudes^ which were computed, are omitted, for 
the sake of bringing the figures within the breadth of a page; 
bpt any person who thinks proper may re-calciilate them, ob¬ 
serving that the latitude of the place where the observatioua were 
made^ is 54** 58^' N. 

Lunat 
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It will be observed, that out of the above filly indepeudeut 
of observations, taken at different times during nearly six weeks, 
the deviation of any one from the mean of the whole, in one in¬ 
stance only, amounts to twelve miles ; and that the average de¬ 
viation, cither in excess or defect, is less .than five miles. It will 
be observed also, that the longitudes obtained by distances from 
stars are (juitc as uniforni as those deduced from distances of the 
sun. The observations comprise tfie whole that were taken in 
the interval between the hist and the last of the days of obser¬ 
vation not one has been omitted. Thek results may there¬ 
fore be considered as a fidr specimen of'what, uuder oidiiiary 
circumstances, the method is capable of effecting; and making 
every reasonable allowance, wc may infer from tlicin with consi¬ 
derable coiifidcncc, that a practised observer will generally de¬ 
termine his longitude by one set of lunar distances to within less 
than ten miles; ami that it is (piitc improbable that the crroi of 
any one set will ev('i considerably exceed a quarter of a degree. 
I'he niean result of a number of independent sets, will of course 
reduce the piobablo ciior within still nairower limits. 

The following distances, measured on the 8th and Dth of May, 

were taken under extrenielv favourable ciieumstaiices : and the 

• ^ 

two observations made on June 2tith were made, when, fioni the 
si.'iation of the School with respect to the smoke of the town, 
and the smallness of the moon’s iiliiiniocd disk, she could not 
he seen with the nuked eye. It will be observed that the devia¬ 
tions from the inc.iii arc here very considerably smaller than 
those in the foinuT scrips. 
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If we ^iuppose that only ten ^ndi observations could be obtained 
i>ii a voyage from America to Europe, the distance would then be 
divided into parts of twoiar three hundred mileti in length, at the 
end of each of which the place of the ship would be known with 
probably greater exactness than the geogiaphical situation of 
Tininouth was till towards the close of the Inst century. And 
it the mariner were provided with a chronometer to connect his 
lunar observations with each other, he vvould at all times have 
such a knowledge of his situation, as would enable him to take 
the best measures for bringing his voyage to a successful issue. 

Enough has, perhaps, been said in reply to those who surmise 
that the lunar method of finding the longitude is uncertain in 
Its results. It is hoped also, that enough has been said to coii- 
viuce those connected with the bhipping iiiteiests engaged in the 
general foreign trade of the country, of the great importance of 
the modern improvements in iiauticul science; and of the expe¬ 
diency of requiring in those intrusted with the charge of their 
property at sea, a more, intimate acr|unintaiice with those im¬ 
provements than at piesent they generally possess. 

That a ship on being sent to seM is fuini*-hed with a sufficient 
stock of unexceptionahle matciiali), the meichant and the iiisuier 
aie generally vciy careful to ubccrtuin ; but it is iii compmatively 
few\cases indeed, that any inquiry is made lespcctiug the qi.a- 
lifirations of the peison who is to coinniHiid her, though, in esti¬ 
mating the risk of the vu\ugc, those qualifications aie of para- 
niouiit importance. 

That the master of a ship should be sober in his habits, col¬ 
lected and ready in cireumstnnees of difficulty, perfectly acquaiiit- 
ocl with the inniiugeiucnt of a ship, and with the local daiigeis 
of the coasts which he may have occasion to visit, is too obvious 
to require lemark. The impoitauce of these primary qualifica¬ 
tions for the office of a inaster nniiincr is uiiivei sally admitted. 
Besides these qualifications, however, a iiiabter employed in the 
foreign service should be acquainted with every branch, either 
of art or of science, that may either enable to cleterniine liis si¬ 
tuation at sea ; or contiibiite in any way to the speedy and suc¬ 
cessful termination of his vo\.'ige. 

But many, 7>ety many inubteis of merchantmen arc perfectly 
unacquainted u'itb many impoitant branches of the art which it 
is their business to piactise. Of those among them who have 
so far acquainted themselves with the great modern improvements 
in navigation as to be able to reduce them to practice, the 
number is surprisingly limited; and a great majority uf them 
follow, without improvement or alteration, the practice of their 
predecessors who a hundred years aguweie engaged in the same 
employment. Nautical Tables, Chaits, and Iiibtiumciits for ob¬ 
servation 
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Bcrvntion have indeed been improved; but the general bysteui of 
nautical practice has continued the same; the instruments have 
been applied to no new purpose; not one common merchantman 
ui twenty is furnished even with a Nautical Almanac. 

Amidst all this inattention, those ship-owners who have thedis- 
ccnimeiit to employ such men only in na^ igating their vessels as 
aic perfectly masters of theii piofession, would do well to reflect, 
that in connecting themselves uith an ordinaiy ensurance club, 
they arc not unsuicd upon equitable [u inciples. If their ships arc 
better navigated than those of other peisons ensured in the same 
club, they coiitiibute to ensure those persons against a gicater 
ink than they rcquiic to be ensuicd ugniiist themselves Such 
gentlemen Cdu surely lequire no argument to convince them, that 
any measure tending to elevate the geneial average of nautical 
infoi mation is worthy of attentive consideration. And one would 
imagine thal the immense sums which are uiiiiually paid as eii- 
biirance for losses of which the causes cannot be satisfactorily as- 
rritained, would cxritc even less intelligent persons to inquire 
whctiier so serious an evil might not in any way be remedied. 

No expedient that can be devised, will impart ciitiic security 
to piopeity exposed to the dangers of the ocean ; but the risk's 
ol loss would uuflouhtcdly be diminished,if greatci attention were 
jjaid to the quaiifleations of those to whose charge the business 
ol na\igatioii is comiiiittod. 

To eflect this desiiable object, nothing more seems neecssary, 
than that, on the return of any ship fioiii a foicign voyage, u 
complete copy of such paits ol the log as ielate to the naviga¬ 
tion, should be deliveied lu the cluh or society in which she may 
ha\e been ensuied. Masters would then be stimulated to exeit 
tbe-U'>cl\e'i, so that the exhibition of their skill on such occasions 
tiughl do them no discredit; and cwii those in whom the habit 
t i blundering and confusion liad beconiu most ro ited, might be 
( \pcLtcd to malfle some cffuits to pie«civo their lunfessioiial cic- 
ciic with the gentlemen who would thus have the means of esti¬ 
mating it corioetly. 

But to render this measure completely cfTectiial, peisnns coni- 
prlcnt to the task should be deputed to examine the log of every 
ship; and to report on the ivaiiner in which the navigation had 
been eoiidiictcd. It ought to be the object of {^articular in¬ 
quiry, whether frmn want skill m nautical sciencr the mariner 
hud ever been uncertain respecting the situation of the ship, to an 
extent which materially affected the risk of the voyage; and 
whether, at any rate, hi^icr professional attninments than he ap¬ 
peared to have iiiadf, would ;i6t have enabled him to discharge 
liisdiuty in a manner still more satisfactory* 

Besides observing vvhether the common reckoning fiom the 

log. 



of Nautical Astronomy. 

1n^, nnil the compass, had been properjy attended to ; it ought 
t(i l)c examined whether the ship’s place had been determined 
))} appropriate observations on every suitable occasion; whether, 
wtien observations of the sun for the latitude could not be ob-* 
tained, their place had been supplied by observations of the 
moon or some other celestial object; whether the variation of 
the ship’s compass had been determined by actual observation; 
and whether such observations os had been made for the longi¬ 
tude, appeared to have been made in a satisfactory manner. 

If the log of every ship were thus subjected to review, we should 
soon see the niasteis ni British inei chant men as niiich distin- 
giii.dicd for their seicnce us they aie now for their seamanship. 

A few }eais will introduce into cfilcient situations in the mer¬ 
chant scrvice,'inany individuals whose oppoittinitics of accpiiiiii;; 
piolessional information, while they have been greater than many 
of their prcdcces'sors enjoyed, have also been assiduously im¬ 
proved. It is to be hoped that, while by pinsuing an upright 
and inanlv course of conduct they will secure the esteem of all 
with whom they may be connected, the eifeet of their example in 
exciting a better spirit among their biethrcn will not be incon¬ 
siderable. 

But unless some decisive general measure be adopted by those 
whose interests me so csscHtialiy connected with the state of 
nautical science, it will be a considerable time before the effect 
of example, or the efforts of isolated individuals, however intel¬ 
ligent nr influential, wdl produce a material change in the habita 
of so large a body of men. 

It cannot, however, be too ficcpicntly repented, that to acquite 
a thorough practical knowledge of every useful branch of nautical 
science, iicilhor much time nor gieat talent is requisite. Those 
seamen, therefore, who ma\ continue to content themselves with 
the clumsy, unscientific [iracticc of former ages, can have no 
rational apology to offer to the public. In what way they may 
excuse tiicir conduct to themselves, it is of little impoitaiice to 
conjecture. 


LXXII. AnAcctmnf of tlieComparison of various TintUh Stand¬ 
ards of linear Aleasure, By Capt, Hknuy Katkr, F.U.S, 

[Conchi'led from p. SlJS.j 

It may be seen in the former part of this paper, that the tem- 
perntuic at which the points were laid off on Mi. Ramsden’s 
bar fioni the binss scale, was fi4°; consequently, the obser\ed 
len^’tlis of the hiass scales and 40-inch bar, must be reduced to 
thi** teiUpciatuie. 'I'hc expansion of one foot of (Jcneral Roy’s 

"Ciile 
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scale for one degree of the thermometer wns found by him to he 
*0001237} and of one foot of Uamsden's bar *0000740 of an inch; 
consequently, the excess of the expansion of 40 inches of the 
scale, above 40 inches of the bur, for each degree above 54" will 
be *0001657 of an inch; and this quantity has been used iri 
computing the corrections foi temperature. , 

The comparison of both scales witli the bar was made at the 
same time ; but to avoid coufiision, I have given the lesiilts in 
separate tables. The scales and the 40-inch bar weie laid to¬ 
gether two days previously to cominciicing the examination. 


Table I. 

Comparisons of the Distance Jrom Zero to 40 Inches of General 
Roy's Scale with the 40-inch Bar. 
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lly the above compaiisoiis. General Roy's slalc appears to be 
shorter than the 40-iiich bar *001698; to which adding *000034, 
the quantity hv which Ramsdcii's bar exceeds the 40-inch bar, 
we have *001732 of an inch fur the difference in dfect between 
General Roy’s scale and the standard used in the Trigonometrical 
Survey, with which it was supposed to be identical. 

Table II. 

Comparisons of the Distance from Zero to 40 laches of (Sir 
George Siicr KBraGii’s Scale with the AO-inch Bar, 


Date 

Temp. 

Ilividiiigs. 

Diflurciice be¬ 
tween the scale 
and tlic bar in 
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Correction for 
Temperature 
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If to the aboYe mean *000084 be added as before, we have 
*00273 of an inch, by which the distance from zero to 40 inches 
of Sir George Shuckburgh*8 scale is shorter than one sixth part 
of Ranisden'a bar. 

The very great diilerence between Ramsden's bar and General 
Roy’s scale, made me desirous of comparing this last with the 
Royal Society's standard; and as 1 was aware of the existence of 
other standards of considerable importance, I resolved to ex¬ 
amine them at the same time. 

The Royal Society’s scale has been described by Sir George 
Shuckburgh : it is of brass, and about the same dimensions as 
General Roy’s scale, which is already well known. It has three 
parallel lines drawn upon it lengthwise. On one of the exterior 
lines marked E, are two dots expressing the length of the Tdwer 
yard. This is the yard which has been heretofore called, and 
which I shall still call, the Royal Society*s standard. The mid¬ 
dle line has the Exchequer yard marked upon it; and the other 
exterior line has dots, at precisely the same distance as those of 
the Royal Society’s standard. 

Knowing that Mr. Cary had made for Lieutenant-Colonel 
Lambton a standard scale, which forms the basis of the Trigo¬ 
nometrical Survey earned on by him in India, and aware of the 
importance of ascertaining the value of this in parts of other 
known standards, I inquired of Mr. Cary whence it was derived, 
and was informed that it had been copied from a scale then in 
the possession of Alexander Aubert, Esq., and wjiich, after his 
death, was pnrcliased by Mr. Jones, of Holborn.^ On applica¬ 
tion being made by the Commissioners of Weights and Measures 
to Mr. Jones for the loan of it, their request was readily and 
obligingly complied with. 

This scale is of plate brass, strengthened by an edge bar: it 
contains 61 inches, and has the name of Bird upon it. Two dots 
upon two gold pins designate the yard, from which the divisions 
of the scale have evidently been derived. There is also a third 
dot, marking, 1 believe, the length of the French half toise. The 
dots indicating the yard are those I employed. I shall call this 
scale Colonel Lambton*s standard. 

Bird’s Parliamentary standard yard of 1758 had already been 
compared with Sir Geo. Shuckburgh’s scale b) him, and recently 
by ni}self, and found to exceed it about two ten-thousandths of 
an inch. In Sir George Shuckburgh’s Account of experiments 
for determining a standard of weights and measures,” he remarks, 
that there existed another standard yard made by Bird, in the 
year 1760, which did not,differ more than two ten-thousandths 
of an inch from the staridard df 1758; but he does not say 
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whether this tliffcrcuce was observed to be in excess or in de> 
feet. 

As it was possible that this standard yard of 1760 might coin¬ 
cide with 36 inches of Sir George Sliuckburgh’s scale, I was 
anxious to compare them together, and by the exertions of Davies 
Gilbert, Esq., M.P., the standard of 1700 was found in the cus¬ 
tody of the Hoine of Commons, and confided to my care. It i«i 
(ns Sir George Shuekburgh observed) precisely similar in form to 
the standard of 1738, the yard being luaiked by two dots upon 
gold pins, ivhich, though very large, are in tolerable preservation. 

Thb five standard scales which 1 have just described, were 
placed together on the 15th of June 1820, and arranged so that 
those of least bulk should be furthest fioni me during the obser¬ 
vations, as tlu‘\ would be more icudily afiected by the proximity 
of the person of the observer. 

As I was desirous that comparisons of such importance should 
not rest wholly on my own authority, 1 re(]uestcd Dr. Wollaston 
to take two scries of measurements, which, together witli my 
own, aie contained in the following table. 

Table 111. 


Comparisons vat ious Slandaids. 


Dalo. 

1830. 

• 

i 

1 

1 

Headings of Uic micronaotur at | 

llie 

Royal 

Society's 

^taocLird. 

General 

Roy’s 

scale. 

Sir Geo. 
Slmck- 
burgh's 
scale. 

Bird’s 
btanilard 
of 1760. 

Colonel 

Lamb- 

ton’s 

s/andard. 

June 1C 

61-': 

19 

38 

43 

43 

66 



r, 

17 

41'5 

41-5 

58 



8 

14 

36 

36 

50 


mmmm 

86 

93 

118 

118 

133 


fi4-0 

75 

93 , 

114 

114 

131 



83 

91 

111 

106 

136 



78 

98 

113 

108 

127 


Gii’S 

75 

93 

113 

110 

134 

17 

61-5 

15 

34 

44 

40 

59 



7 

17 

39 

.36 

53 



1 

14 

35 

36 

45 


CI-5 

.59 

70 

94 

94 

115 

(By Dr. Wollaston) 18 

04 5 

80 

39 

64 

64 

76 

(By ititto 

— 

31 

36 

56 

56 

66 

Mean of the ♦liole. 


40*1 

51 ■! 

72-9 

71-6 

87 


1 now returned to the forty-inch iron bar and General Roy’s 
scale, anxious to verify my former conclusion by a fresh examina¬ 
tion.. The microscopes being fixed at the proper distance, com¬ 
parisons were made, which 1 shall detail before 1 state the results 
afforded by the preceding table. 


Table 
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Tabib IV. 


Fktriher Comparisons nf the Distance from Zero to Forty Inches 
of General Rot’s Seale, with the Forty-inch Bor, 


Date. 

■ 

Ilcailtng<i. 

UiffcFciicc be¬ 
tween the ftcale 
and the bar in 
incheb. 

CuiTcction for 
IVsmpersture. 


Biir. 

Roy, 

June 19 

G4’S 

99 

!K) 

— SXXXM;) 

—-OOlT-iO 

•00178» 


6S-0 

90 

9b 

t- •OOOOHb' 

—■00189.S 

■tX)17.S7 


65*5 

SO 

.SO 

..•(XXXXX) 

—•00190C 

•001906 


fid *7 

IS 

r, 


—■002104 

4X)1R04 


G.':*a 

9:j 

a9 

+ -tXX)]?! 

— •00185C 

•001685 

SO 

61-7 

0 

I:» 

—■nu()i‘ic 

—•00127b 

•0 isna 



n 

11 

—sxx).';i4 

—SX>IS76 

•|X>]7C)0 



0 

11 

— uuuo'is 

—•ourJ7r> 

•001675 



1-5 

!.<! 

— IJ<KV,77 

—•001276 

•noiHss 


El 

s 

1C 

-^Hxxyjjsa 

—-oonii'c 

•001H8a 

1 Humni 

■n 

Mi 


Mean 

SX)IHI7 


AddiiifC to the mean thus obtained OUKKM, the excess ol' 
one sixth of Ramsdcn’s bar above the fortv-iix'h bai, we have 
*001849 of an inch for the excess at 40 inches of the standaid 
used in the Trigonometrical Surveys above General Roy’s scale^ 
differing from the result given by the former coinpaiisuns con¬ 
tained in Table I. only *000117 of an inch, a difference which 
may be attributed to unceitainty of temperature. The mean of 
both *00179, is piobably veiy near the tiiith. 

I shall nmv prtxieed to give in one view, the results deduced 
from Table 111. hy comparing each standard iii 4 .suciession, with 
that used by Colonel Lambton in the survey of India. 


Kxcess ot the fuilowing HtHiidaidi above Colonel 
Lainbton's standard. 


On inches. 


Sir G. Shuckhurgh’s standard.' -f ‘000()42 

Bird's staudaid of 1780.j +*0006j9 

General Roy’s scale. +‘001537 

Royal Society’s standaid.| +*002007 

Rnmsden’s bar (used in the Trigonomc- 1 i n/Mu- 
trical Survey of Great Riilain). J 


If the re.suits of the two seiies nf compaiisons made hy Dr. 
AVollastoii be examined, it will be seen that the greatest diffeicnce 
from those above given, is not two ten-thousandths of an inch, 
and this diffeicnce appears to have ariNcn almost w'holly fnnn the 
ill defined docs of the Royal S<iciet\’s standard. 

The standard used in the Tiigonometiical Survey, being tliiis 
unexpectedly found to differ so considerably from cveiy other 
^tandaid of authority, the Commissioners of Weights and Mca- 

U u 2 sures 
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surcs proposed in their Second Report, that Bird’s Parlianicntary 
standard of 1760 should be considered as the foundation of all 
legal weights and measures. 

It may be seen, that the standard thus selected, differs so lit¬ 
tle, if at all, from that of Sir George Shuckburgh, that they may, 
for every purpose, be considered as perfectly identical; and this 
agreement is particularly convenient, because the length of the m€- 
tre having been determined by comparisons with Sir Geo. Shuck- 
burgh’s scale, and a fac simile of it made by Mr. Troughton, for 
Professor Pictet, all measures on the Continent are converted 
into English measure, by a reference to Sir Gcoigc Shuckburgh’a 
standard. 

In determining the figure of the earth, by menus of the mea¬ 
surement of distant portions of the .same meridian, many ano¬ 
malies have been leiimrked, which may, in some instances, be 
attributed to the difference of the standards employed in such 
measurements. As an example of the importance of this consi¬ 
deration, I shall esamine the results deduced by Lieutenant- 
Colonel Lambton, fiom a comparison of three scitnins of the 
great arc measured by him in India, i^itli the lengths of the 
French, the English, and the Swedish degices. The abridge¬ 
ment of Lieutenant-Colonel Lambton’s veiy important operations 
niav be found in the Phiio.sophical Transactions for 1818. 

The following arc the data given by Colonel Lambton. 

The length of the degree due to 

Lat. 9" 34' 44" is 60172 S3 fathoms. 

13 2 .55 601S7-.5f> 

16 34 42 60312-78 


By the French measurement, in 

Lat. 47 30-46 60779 fathoms. 

By the English, in 

Lat. 52 2 20 60S20 

By the Swedish, in 

Lat. 66 20 12 60955 

and by successively comparing the lengths of the European de- 
giecs svith the three sections of the Indian arc. Colonel Lamb- 
ton obtains for the compression 

By the French ^ ^ 


305-73 306‘ 


By the English 3 , ^ 

By the Swedish 


315 03 309.15 


iiFF niaiiT 


1 I j 

305-72 310 72 SOT 13 


and the mean of the three means = 


1 




Ill 
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In order to reduce the preceding measurements to the Eoglilh 
national standard, we have to multiply the fathoms of the Indian 
fierce by —•000018, and of the English by +'00007, to ob¬ 
tain the correction to be applied, with its proper sign, to the 
length of the degree. The French and Swedish degrees require 
no correction. 

We have then the following data for computation: 


9 ° 34'4 4 " 
12 2 55 


By sections of \ 
thelndi.i,.rc j-|5 g* 

The French 47 30 46 

English 52 2 20 

Swedish 6(i 20 12 

and the resulting compression 

1 1 

By the French 
English 
Swcdiiih 


60471*74 fathoms. 

60486-47 

60511-69 

60779 

60824*25 

G0955 


304 *(>'4 

J.5 

313'77 

mean 

307 ■9!* 

1 

1 

1 

mean 

1 

005‘57 

.306-40 

313*:iO 

S08'«9 

1 

1 

1 

mean 

1 

301 11 

S05-01 

rm-oo 

307*55 


and the mean of the three means = . ... 

As it appears that the compression obtained by employing the 
length of the degree in hit. 16'’ 34' 42" is uniformly in defect, 
whilst the results deduced from the other two sections are very 
nearly alike, it might perhaps be allowable to consider 
the mean of these last results, as the true coinprehsidii; and this 
would agree very nearly with the dediictioii of M. Laplace, from 
the lunar irregularities; with the result of Dr. Young's interesting 
and novel investigation, hy a comparison of the mean, with the 
superficial density of the earth; and with the conjecture 1 ha%'e 
hazarded from the compressimi given by the experiments on the 
length of the pendulum at Unst and Portsoy. 

August 3, 1820. 


LXXIII. On Mayer's b'ormula for the astronomical Rejrac~ 
tion. By James Ivory, M.A. F.R.S. 

'Fhe rule of Mayer for calculating the icfractioii of the stars 
was published with his Lunar Tables; but without demonstration, 
or any hint of the manner in which it was investigated. Since 
that time the formula has not been explained in a very satisfactory 
manner, and must still be considered as a problem to be solved*. 

* ** La r&gic de Mayer, pinpos^c sans d^monstiation dans ses Tables de 
la Lune, est encori* aujounl hui un probleme b i^aoudie, parce qu'il a laissd 
ignorei Ic chemin qui I'y a conduit.’'— Kramp. Hrfiactioru jlttron. p. 169. 

It 
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It is not essentially different from the other rules which astioiio> 
mers have deduced from the hypothesis which, next to the sup¬ 
position of a constant density, suggests itself as the most sim¬ 
ple ; namely, that of a density decieasing uniformly as the height 
alrave the earth's surface increases: but it is distinguished from 
all the other rules by the manner in which allowance is made for 
the variations of the thermometer. In this respect chiefly Mayer's 
formula seems deserving of discussion: because^ when we depart 
from the usual proceduie of astronomers, of correcting the mean 
refractions in proportion to the density of the air, ail the other 
methods t1iat have been proposed are arbitraly, dcjiending upon 
puiticiilar suppositious, or empirical, deriving authority (loiii ob¬ 
servation alone. 

The iiilc of Mayei is contained in these two formulae, viz. 

rii (‘ T '’*0^ 

Ian V = - 

. IC'j'cOiA* * 


T 





ill which A is the zenith distance the factor the cor- 

lection for the vaii.itioii of temperatuie; / deiiol.iig the degrees 
of the centigrade thcimoiiieter; 6'he height of the larometer 
actually observed; and B the mean height of 0*70 nieties, or 
21) 92 English inches. 

Of thi»r formula, whi.ii is taken from the iutioduction to the 
A'^tronomical Tables piiblislicd by the French Boaid of Longi¬ 
tude, Delaiiibie observes: 

** Cc qiii distingue cette formtile de toutes Ics autres, e'est 
I’exposant \ an lien dc 0, dans rexpression de tan ?/, et I’expu- 
:.ant -3- au lieu dc 1, dans ccllc de r. Si cette difference sem- 
blait avantageuse, on puiiriait I’introdutre cgalemcnt dans les 
formules pr^ci^dcntes. En la siipprimant dans la formule dc 
Mayer, on la rcduiiait a Tcxpressioii 


r 


r»9"-9S X X 

i-1-1/1/ 


b 

if' 


.lusqu’^ 70°, cette forinule ne differe dc la prcci^dcnte qiie de 
()"*l, ou 0"*2 tout au plus. Vcis 80", Ics diffeieiices vont jusqu* 
a r'*S a 30® du thcrmoiiictre; k 85®, ellcs inontent il 

rhorisun la tliffereiicu va jusqu'u 92". L'eflbt des exposaiits 
4^ ei I- dc Mayer est done uul pies(|ue *^oujour8, ct quand il de- 
vieiit sensible, il m’a parii peu coiifbrmc au\ observations." 

The expression of the horizontal refraction, accoiding to 
Mayer, is ^ 6^^ 

There is no difficulty with regard to the barometer; but the 
coriection for heat is diffciciit from that usually employed; and, 

we 
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we see that in this respect the rule is not approved of by the il¬ 
lustrious astronomer whose words have just been quoted. The 
want of a sufficient number of accurate determinations of the 
horizontal refraction at different temperatures, makes it impos¬ 
sible to decide this point by the test of observation: but we may 
examine it by the light of theory; 'and, in this manner, I shall, 
now prove that, ki 'every possible hypbtbesis relating to the con¬ 
stitution of the 4 Umosphefe, the f^tor of Mayer depending on 
heat, viz. ' * • 

j,» * 

.(K+ 

ought to enter into the expression of.thc hoiizontal refraction. 

The most simple hypothesis is that of Casnni, who suppoited 
an atmosphere of'the same uniform density throughout. Let 
a denote the radius of the earth'; and i, the height of the homo¬ 
geneous atmosphere. Itds to Ke observed, that / will be of the 
same iengtlj^ at> long as the .ix^mperature at the earth's suriiiiw 
remains constaiit, although the pressufb vary. This will be ob¬ 
vious, if it be considered fhoiithe weight of a column of air of 
the length / will changf|'in,lhe same proportion as its density; 
that is, as the pressuie at^tK earth’s surface. But, the pressure 
remaining the same, if the temperature vhry, the length of / 
will increase or decrease inversely as the changes of density. 
According to Laplace, / is equal to 79/4 metres, or 4360 fa¬ 
thoms, at the temperature of melting ice; dbd, for a variation of 
temperature of t degrees from that fixed point, its length will 
be 4360 X (I+m/). 

Suppose that a ray of light from a star falls upon the surface 
of the sphere bounding the homogeneous atmosphere, and is 
there refracted in a straight line to the eye of a spectator on the 
earth: put y for the’’perpendicular falling upon the refracted 
ray from the earth's centre; and p for the angle of refraction, 
that is, the angle be^een the'refracted ray and the radius of 
the sphere drawn to the point of incidence: then 

(a+t) sin s= y. 

But, if A denote the apparent zenith distance of the star, we 
shall likewise have 

o sin A = ya Wherefore, 

(a+0 ^' 



Sin 4 

Clos 

Tan^i 


sin A 

a/cos + 
Hhi » 
sin A 

//cofc*A+af4-i-' 


!t 
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If the refmetion of the star, tlj* «Sgle ^ 

of the ray of light wiff be wlierefort, aOp^ng that f 

to 1 is the coiiNtarit ratio^of the line of incidence to the tine ol 
lefiractien, we shall Imve*' ** 

SlnCg+f)^(l+iS^8iii^jj; •* 

*Sinip Gos>r-f- vnV^tioa'^ (l<)^|iirf. 

Sin r f= |3colvi^tdli 

It will be abuiramtl)! MCfjV^ %T4tV. at^ib^K|iq|Boii» to ^ot 
r*— for sill r/and 'iV* ^f^V: ^ waking 

the value of r frogi tlie'twi|ti«i|^eKj$^slo^ • 

ra ^ tan f 4* I ^ ' 

In this expreasioii 

bA may alwaj^be ncglektettf^Jj^Cki^ 

ing the \ 4 lue of tan we shall 

/8 **“ 


horiaon j 
trub&titut> 


^ lccw«A+j2» + »jJ^’ 


r = 
* 

! 




1 


03 hitt'A 


^ Jco«* A-f-2»+t*j[4 • ^ 

At the horizon^ sin A s= 1, ahd cos A —0/ an4> omitting in¬ 
sensible quantities, we obtain * «ai 

If the values of ^ «nd i given b)t J^place* he substituted in 
this expression, the horizontal refraction'*will come out 1290", 
which agrees with the determination in the Micamque CiUiie^ 
vol. iv. p. 246. . 

The quantity of r will vary as /3 and i change with the ^tate 
of the atmosphere. Now, jSsis always proportional Jto the dcir- 
sity of the air. it varies, thjjrefore, directly with the height of 
the mercury in the bajpmeter, an ^ nversefy with the thermo- 
metrical (dianges. ' Tne^tandard ^ighyof the barometer being 
B, when the actual hci^t is and the actual temperature I, the 
v^ue of ^ will become 

The other quantity s =a , varies wl^h the therm^ometer only, 
* See PUl. Magazine ibr bet Septeoibef, p 16$^ 



at lh«teQ^mfaw«^'kbe^^ 

On dM wlipley teefort, b^ iM change^ of th« b«roiB«|«t |||4 
thermometer, tiEe t^^ 

^ihe hatiaontal 


end 

hypothteijiJ^paetM 

->.' - ’O 

will like 
but the 
able) 

now the emMEwevi 
The hypd3%c 
calculated ta tlum 
barometrical 
COM m wme 
here mrabaorbea hl^ilLtpcate 





rule in the 
-wNBMll(i|lliB^ 

Jfff * V 

^ jthe^IltfrHsdHta) riftactmii; 
ci$mh not ver) ctfuider- 
cniar tfhlotheiif) and it » not 

og occounf of ite eimpUcity, if well 
*^' 100 ^ in refraction produced hgr 
changes. As is apt todie the 
hh^)N|iBpoBitions,j:he attention it wot 
^ lateroiMtiations of the quantttief oaw* 
cerued, as to oVerlML'^e mari^ in Which the phaBhomenoa ie 
prodncj^ Iqi'iCIi rearWise^whi^ arb the alterations in the re¬ 
fracting powei'of the me«lLi|MS^ in the extent of the boBM)- 
geneooi atmosphere. wp attend to .the analysis of this 

problem, given Sep^prober last, it will ap« 

pear that the stme iiAQA-^Lif wh^ enters into thedspieefiM 


of the horiaontid ;^|jau^oit< in the hypothesis of Caitinij^ 
equally a pint law qfrantity in evtfy hypothesis, 
must, therelbie,* cmelu^temMhe rule of Meyer h true) not 
only in the hvpof1|esis of Ons1m,'or in that Of Mayer wimtem 
it was, but absolutely in,every 8 ut>position that can possibly be 
formed with regard to the constitution of the atmosphere. 

It follows from the nature of the differential expression of the 
refraction tliat| so long as the^aenit^istnnce is not too great; 
or so long as cos* A fri conpi^ablyi^reaterfthan t; we may de¬ 
velop the refract!^ in aeerihB|pf terms ^Itiplied by the small 
coefficinBts, ;fi^ifi$.*fte.J%edpAnfity t ne\er entering into 
a deuondnator. Now thi CeMB multiplied' by t /3 vanes only with 
the barometer; for heat hi^odBces d||^ and opposite changea 
in i and ^ whicti compensate qpoflr: and, on the whole, so 
far as this .mode/)fcOih|MfriiUpn can Ite followed, the variation in 
refraction is veip oaadji|^opert)onai to /3, that is to thq density 
of the air, according to tne usual practice of astronomers. But 
when the albith distaneqia greqtj or when cos* A if less than 
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f; aiiBdier mode of oalcolotioii must be purwedi Um ^juaotitjr 
t neeastarily becomes a divisor; and the whole expression ac¬ 
quires the factor *-^9 which necessarily leads to the rule of 
Mayer. 

Mayei^ formula waa^ no diOuhc#snve^ated by meant of the 
hypothecs of 1 ufMouadeoreadb af denrity in ascending from the 
earth’s surface for'theqake of former iHustration, we may 
deduce it from tlnaimlyHs^ith^ jVUgaaine for September. The 
hypothesis mentioned ie^nMdhhKjl^ *tbe equation fwtas,/ 
being a constant qua^y; fhr itf is &e decrease of (Rarity, and 
Sf the height asoetri^Ml mdiA bp'fr If jTu^ be substituted for 
5 in the equation m prMutcs we ihall obtain^ 

$md, as this expression must vanirii wham- iiiesf;'aariget /as 2 . 
At the bounda^ of the atmosp^re^^the dbuatioif 9 s 2 takes 
iriace, so that the total height isipqua^ 2 /.* 

It arait be observed, however^ aJiqiited atmosphere, 

the ultimate density, 1 — ic, iui<>^t'thictfy sf^aking, evanescent; 
bitt equal to some small quamty, less tjban What would obtain 
«t an eqoal height in an atmcMphere of uhifbrm temperature. 

Now, if 2w be substituted for s id the ferula for the refrac- 
4ioo, we get ’ / » 

To i^^rate this expression, asyuml^ .. ^ 

u;=s (1 —c*)u H* e'tf & 

then, A being the radical quantity iisthodfiinminator, wehave 

A« ✓ [cos»A+(4i-2j3) (l--s;>« +(4f-2/8) «»’«•} 5 

and, by detcrininirige* so as to maki the expression on the right- 
hand side a square, ^ 

- » S 

_ 9« 

coJA 1—' 

. Awe COS 


hJM 4/414-2^ 


dr as sill A Kjt r X edu* 

j|pr4i-.sa 

Now, w and u increase togethei*from aero td t; wherefore 

r=-X Bin A X e: 

V4*-8# 

* J ftc uiyiM CaWW, v(4-iv.p. 2fl0. 


or, 
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or^ if w« make 


Tnyi 


COT A 


347 


I « 


Theat exprtuionl'talk^faiia itf the ataBdafitwiiieraAiire and 
mean pre 8 iura;:^t 9 according to what hm Baa|i ahowii, and 
neglecting in tlM^^ical quantity the varkkMMiSfif 2/3 which !i 
inconsiderable when compape^ withjme variatipilrof 4i, they will 
become, at the temperatuhrt, bb 3 the pressuye 4, 

Tan y :> (1 +a^i 

CM A, 

* *■ ‘ 

- XasmAtanly. 






The horiaotill^rerractioo, vbeh / = o, And £ ss B, is 

' vft-aa ^ 

which agrees with the dSteriHfnation in the Mieanique OStestfif 
vol. iv. p, 260, the symbols only baiiig different. Using the valaea 
of i and |3 given by Laplace*, this quantity hills greatjy short of 
observation. But the expressions that have now been investigated 
nie perfectly similar to the formulae of Mayer; and it is reasonable 
to suppose that that astronomer followed the usual practice, and 
determined the two coefficients so as to represent the refractions 
obseived at the horizon, and at the altitude of 45". 

When the zenith distance is not too great, the factor depend* 
ing on heat in the value of tan'y, very nearly compensateas the 
eijual divisor in the expression of the refraction j and in jHieh 
cases Mayer's formula coincides with the usuM practice of astro¬ 
nomers in making the refraction vary in proportion to the den¬ 
sity of the air. Ab4he hoi izon the compensation ceases to take 
place, and the coliebtion for heat, accoiding to Mayer, is quite 
diffeientfrom the common rule. But the formula of the ceie- 
biated astronomer of Gottingen has the merit of being, in both 
circumstances, consonant to general principles, and independent 
of arbitrary assumptions. imperfection arises fioin the phy¬ 
sical hypothesis employed: m the law of a uniform decrease of 
density eannot be that of nature; because it leads to a determi¬ 
nation of the hoilzoiital refraction mimh too small; and because 
it limits the atmospheie to the thirdpT fourth part of its real 
extent, ' * , * 

Sept. 5,1821. ' ' J> Ivory, 


* MagsziDe for September, p. 167. 
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LXXIV* .Aaeouni of the Nftwe Cop^r on the Southern Shote of 
lake Superior^ with historical Oitalions and miscelkmeous' 
Bemarkst in a Report to the Department of ^ar. By Hbmby 
R. SCHOOLCRAFlr. 

i 

Cn0MM«slirtfetr M»onpw4c4 Mr. Mteolbraft'f lUport.^ 

f. % « Albuky, Febi. 16,1821. 

t 'To Prrfeisor Silliman, 

AGRBBAi&ir to your request, and the permission of 
the l^cretary at Wqi^ J inclose you a copy of my Repoit on 
the Copper Mines M Lakn Superior- In preparing it, 1 have 
consulted the formw travellers of the region, and, by eombining 
their remarks with my own, endeavoured to present, in an em¬ 
bodied form, ail the information extant upon tjip^suliject. It 
bae been a cause of regret to me, however, that mosMne was not 
devoted to the mineralo^ and geology of that section of country: 
but it appeared incompnible with the more important objects of 
the expedition, and i could only in||te use of the time that was 
allowed to me. In piesenting the subject to the Secretarj^ at 
War, I thought my observations would be more acceptable in a 
praaical and business form, than as assuming the character of 
a scientific memoir; and in choosing an intermediate course, 1 
have probably said more on the geology of the country than may 
be thought important to the statesman, and less than will be con¬ 
sidered satisfactoiy to the professed geologist and scientific 
amateur, A tew marginal notes have therefoie been added, but 
1 have been studious not to overload the original MS. in that 
way. I do not send ibe views and geological charts accompanying 
the Report to Mr. Calhoun, as it would be very inconvenieut at 
^he present period to copy them, and as the subject may be sufli- 
ciently understood without these cmbellislimcnts. 

With respect to the deductfons, so far as y;iqnce is concerned, 
it is hoped they will be read with candour, and I therefore sub¬ 
mit them to your judgement xnd to diat of the scientific public. 

With great respect and legaid, 

Vogr most obedient servant, 

HbNRT R. ScapOLCRAVT. 


Vernon, Oneida Co. Y.) Nsv, 6,1830. 
JibiikiQHB C. CALHouNi^crafap at Wor^ 

Sir,—I HAVE now the honour to subgjdV to you such observa- 
tuMR as have occurred to me, during tne recent expedition under 
Oov. Cass, in relation to the Copper Midis of Lake Superior] 

* Front the American of Srifoce, tee. No. 2, vol. iii. 
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rctervinc w the tuljcet of • fiiliue rommunicatioiii the fifMh I 
hove eoUeeted on the n^eralogy of the coimtiy explond gene- 
rdjly. 

The first strikiiif dbenge in the mineral aspect of the country 
north of Lake Homn, is presented near the head of the island of 
Sc. Joseph ill the rlStf St. Mary, where the calcareous strata of 
secondaiy rocks i^e snccMded by a formation of red sand-stone, 
which extends northward to the head of tha't lifer at Point Iro¬ 
quois, producing the falls called the SauH de Si. Marie fifteen 
miles below, and thence stretching northwest along the whole 
southern shore of Lake Superior to the Fcmd du Lac, and into 
the regions beyond. This extensifd stratum is perforated at 
various points by up-heaved masses of granite and hornblende, 
which appear in elevated banks on the margin of the lake be¬ 
tween Dead river and Presque Isle, and from the Porcupine 
mountains HlfU leagues to the west of the Ontonagon river. It is 
overlayed il#l!itiier parts by a stratum of^rey sand-stone, resem¬ 
bling certain varieties of grauwacke, m uncommon thieknessj 
which appears in various promontories along the shore, wid, t 
the distance of ninety miles from Point Iroquois, constitutes a 
lofty perpendicular wall upon the water's edge called the Pictured 
Rocks, which is one of the most commanding objects in nature. 
So obvious a change in the geological character of the rock strata, 
in passing from Lake Huron to Lake Superior, prepares us to 
expect a corresponding one in the imbedded minerals and other 
natural associations,—an cx|)ectation which is realixed during 
the first eighty leagues, in the discovery of red hematite, prehnite, 
opal, jaspei, sariloiivx, cninclion, agate, and zeolite. 

The first appearances of coppei are seen on the head of tlio 
portage across Keweena point, two hundred und seventy miles 
beyond the Saiilt de St. Muiic, where the pebbles along the short 
of the lake contain native copper disseminated in paiticies vary* 
ing in shte from a grain of sniid to a lump of two pounds weight. 
Many of the detached stoViA at this place are also coloured green 
by the carbonate of copper, and the rock strata in the vicinity 
exhibit traces of the same ore. These indications continue to 
the river Ontonagon, which has long been noted for the large 
masses of native copper found upon its banks, and about the con¬ 
tiguous country. This river (called Donagon on Mellish's Map) 
is one of the largest of thirty tributaries which flow into tite 
lake between Point Iroquois and the fond du Lac. It originates 
in a district of momltainous country intermediate betwem the 
Mississippi river and the Lakes Huron and Supeiior, and, after 
running in a northern direction for one hundred and twenty 
miles, enters the latter at the distance of fifty-one miles west 
of Point Keweena, in north latitude 46* 53' 2" according 

10 




350 yiccount of the Native Copper 

to the observations of Cjwtain Douglase. It is cotinee^ 
by portages with the Menoironie river of Green Bay, and with' 
the Chippeway river of the Mississippi, routes of communication 
occasionally travelled by^he Indians in eanoesl At ita moilth 
there is a village of Chip|)eway Indians of sfekteen families who 
subsist chiefly on the fish (sturgeon) takdif in the river; and 
whose location, independently of that circumstance, does not ap¬ 
pear to unite the ordinary advantages of Indian villagea in that 
region. A strip of diluvial land of a sandy character extends 
from, the lake up the river three or four leagues, where it is suc¬ 
ceeded by high broken bills of a sterile aspect and covered chiefly 
by a growth of pine, hemlock, and spruce. Among these hills, 
which may be con^tred as lateral spurs of the Porotipine moun¬ 
tains, the Copper Mines, so called, arc situated, at the distance 
of thirty-two miles from the lake, and in the centre of a region 
characterized by its wild, rugged, and foibiddin^IiAppearance. 
Hhe huge mass of nativ|| copper reposes on the we#bMk of the 
river/at the water’s edge (see Plate V. fig. 3), and at the foot 
of a very elevated bank of alluvion, 'the face of which appears at 
some former period to have slipped into the river, carrying with 
it the mass of copper, together with detached blocks of granite, 
liornbieiide, and other bodies peculiar to the soil of that place. 
The copper, which is in a pure and malleable state, lies in con¬ 
nexion with serpentine rock, the face of which it almost com¬ 
pletely overlays, and is also disseminated in masses and grains 
throughout the substance of the lock^. The surface of the 

- . i" 

* In prepanng this Krport, a more particular description of the geog> 
nos tic character of this mass of cnppei nas deemed unnecessary; but in 
presenting it for the perusal of the amateurs of natural science, it may be 
proper to add—that tiio Bei|ieiitine loek is not in aitti, nor is it so fiMud iu 
any part of the regions viuted. To account for its appeurancs in a section 
of country to which it is geologically foreign, it would be necessaiy to enter 
into the inquiry **hy what ineaiis have the loose masses of primitive rocks 
been tranSpoittd into sccondmy cuuiitiieal'’—'Sn inqipry which is jneom- 

K atible with the limits of this Report, and iriliich moreover would, in itself, 
irnish the subiect of a very intcrehting memoir. I jwill now however Bug> 
gest, what has struck me in passing through that dbuntiy—that the Por¬ 
cupine nountaina, which are situated thiity miles west, arc the seat of ex¬ 
tinguished volcanoes th.Ht have thiown forth the inasaef of nldive copper 
which are found (os will be mentioned in the sequel) so abundantly through¬ 
out the region of the Ontonagun. Tiii.' opinion is supported by the met 
that those mountains are composed (so for as observed) m granite, which is 
probably associated with other primary locks, and aiqtnig them serpentina 
—thut the red sciiid-stone rock at their base is highly inclined towarda the 
mountains so as to be almost vcrticoli^and apparently thrown Into this posi¬ 
tion by the up-hearing of the granite^nd also, that their elevation, sriUch 
has been calculated by Capt.llouglass and myself at 1800 feet above the 
leycl of Lake Supciior, their conical and rugged peaks, and other appear* 
apccs, die such as irequenlly characterize volcanic mquntaiiui. 

nictal. 
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a^aly unlike most oxidaklc metals which kavo tofiered «,hM^ 
eiqiosure to the'atmuspherei presents a metallic brilUttiicy*; 
is'Attributable either to alloy of the precious metals, or to the 
action of the river, whicfa during its semi-annual floods carries 
down large quantities of sand and other alluvial matter that may 
Mrve to abrade itaeArface, S3id kept it bright. The shape of the 
r'o^ is very irwgular—its greatest length is three feet eight 
inchc8*>-its greatest breadth three feet four inches, and it may 
altogether contain eleven cubic feet. In^siae, it considerably 
exceeds the great mass of native iron found soitie years ago upon 
the banks of Red River in Louisiana, and now deposited among 
the collections of the New-York Historical Societyf, but, on ac¬ 
count of the admixture of rocky matter, is inferior in weight, 
Henry, ArhoVisited it in 17Gfi, estimated its wdght at five tons;];. 
But after examining it with scrupulous attentiqn, 1 have com¬ 
puted thd^ll^ht of metallic copper in the rock at twenty-two 
hundred pt^is. The quantity may, however*, have been much 
diminished since its first discovery, and fhe marks of cliiwis and 
axes upon it, with the broken tools l}ing around, prove that por¬ 
tions have been cut off and carried away. The author just 
quoted dbserves, “ that such was its pure and malleable state, 
that with an axe he was able to cut off a iiortion weighing a 
hundred pounds.** Notwithstanding this reduction, it may still 
be considered one of the largest and most remarkable bodies of 
native copper upon the globe, and is, so far as my reading ex¬ 
tends, exceeded only by a specimen found in a vdley in Brasil 
weighing 2666 Portuguese pouiid|§. Viewed only as a subject 
for scientific speculation, it presenn the most inteiesting consi¬ 
derations, and must be regarded by the geologist a saifording il¬ 
lustrative proofs of an important character. Its connexion with 
a rock which is foreign to the immediate section of country where 
it lies, indicates a removal from its original bed; while the inti¬ 
mate connexion of the metal and matrix, and the complete en¬ 
velopment of individual masses of the copper by the rock, point 
to a common and contemporaneous origin, whether that be re¬ 
ferable to the agency of caloric or water. This conclusion ad¬ 
mits of an obvious and important application to the extensive 
strata of serpeittine and other magnesian rocks found in various 
parts of the globe! The Ontonagon river at this place is broad, 
rapid and shallow, and filled with detached masses of rock out of 
placw, which project above the water, and render the navigation 
extremely difficult during the summer season. The bed of the 

' .* 

* This, however, is no uncoimnoa appearance of native coF|>cr.—Bo* 

^ See Bniee’a MineralogicBl Journal, p. 124, S18. 

j See Henry’a Travels an4 Adventdrei, p. 205. 

I Philip's Mineralogy. 
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rivtr b upon sand-stone similar to that which supports tlih Pa* 
lisadoe rocks upon the Hudson. There b an bland nearly in the 
centre of the river^ which serves to throw the current against the 
west bank where the copper reposes, and which, as it is the only 
wooded island noticed in the river, may serve to indicate the lo¬ 
cality of this mineral treasure to the future inquirer. 

Several other masses of native copper have been found on thb 
river at various iMriods since it has been known to Efiropeans, 
and taken into mfferent parts of the United States ahd of Eu¬ 
rope, and' a recent analysis of one of these specimens, at the Uni¬ 
versity of Leyden, proves it to be native copper in a state of un¬ 
common purity, and uncombined with any notable portion either 
of gold or silver. 

A mass of copper discovered by the Aborigines on an bland 
in Lake Superior at Point Chegoimegon eighty miles west of the 
Ontonagon, weighed twenty*eight pounds, and WB*ital|en to the 
island of Michilihiackinac some years ago by Mi.Ca^ttc, and 
disposed of. It was fri&ni this mass that the War Department 
was formerly supplied with a specimen, and from which the ana¬ 
lysis alluded to is also understood to have been made. About 
eleven years ago, a trader by the name of Campbell procured 
from the Indians a piece of copper weighing twelve pounds, which 
they found on an island in Winnebago lake, about a hundred 
miles in a direct line east of the, copper rock on the Ontonagon. 
This was also taken to the island of Michilimackinae, and there 
disposed of. Other discovefflea of thb metal in masses, varying 
from one to ten pounds, arM|tated to have been made on the 
ahores of Lake Superior—the Post river—the Chippeway—the 
St. Croix, anti the Mississippi aboqt Prair^ du Chien, but the 
statements do not rest on suffieigRt authority to justify any par¬ 
ticular enumeration. The existence of copper in the region of 
Lake Superior appears to have beew known to die earliest travd- 
lera and voyagers. As early as 16H9 the Baron La Hoiitan, in 
concluding a description or thaf lake, adds that upon it we 
also find copper mines, the iqetal of which b so fine and plenti¬ 
ful that there is not a seveq^h part loss from the ore*." In 
1721 Charlevoix passed tforMll the Jakes on hb way to the 
Gulf of Mexico, and did not'^joif the fosMralogy of the country 
to escape his observadmis.- Large pikees of copper," he says 
in speaking of Lake Superior, Ore found in tome daces on its 
hanks, and around some of the islandSsgfhbK Art still the objects 
of a superstitious worship among the Indiaos. Hiey look upon 
them with veneration, as if they were the prewnts of those gods 
who dwell under the waters; they collect their smalltot frag- 

* s 

* La Hoatan’s Voyages to Canadt, p. 214. 
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mcp^ which they carefully pveatrvc without Jiowaver inampg 
aay um of theorl Th^y aay that formerly a. hv^ .roiek of Ijbio 
metal was to be aeen efovated, a .considerable ln^ht idtovAihe 
surface o£«lfc water, and as it baa now disappeared, they pretend 
that the gods have carried it elsewhere 3 b\tt there is sreat rea* 
son to bdieve that in process of time the waves of the Take have 
covered it entirely with sand and slime; imd it is certain that in 
sevdial pism.pretty large quantities of this metal have been dis* 
covered sritfaeut.being obliged to dig very deep* Durinpi>the 
course of my first voyage to this country,*! was aequainteaunth 
one of our order (Jesuits) who hod been formerly a goldsmith, 
and who while he was at the mission of Scatlt de Si, Marie used 
to search for this metal, and made candlesticks, crosses, and 
censers of it^ for this copjiei is often to be met with almost en¬ 
tirely pure*." 

. in 17fi6, Capt. Carver procured several pieces of native cop¬ 
per upon the shoies of Lake Siiperioi, aucl about the sources of 
the Cbippeway and St Croix livcis, and published an account of 
these discoveries in his book of travels, which has served to ^ive 
notoriety to the existence of that metal in the region alluded to, 
without bowevci furnishTng any very piecise iiiforinatioii as to its 
loiadity or abundance, lle di^ not, from his own account, tra¬ 
verse the southern shore of the lake, but states that virgin cOp- 
is found in great plenty on the Ontonagon or Coppqr Mine 
river, and kJiout other parts of J^ke Superior, and adoe-^** that 
he observed many of the small islan{|s, particularly those mi the 
easiern shores, were covered «^th' copper ore, which appeared 
like beds of copperas (sulpha^ ^iron) of which many tons lay in 
a small space+.*’ . •* *. 

Five yeais after Carver’a^littX^P. 1771) a considerable f^ody 
of native copper was dug out of. the alluviA earth on the banks 
of the Ontonagon river bjr two adventurers of the name of Henry 
and Bostwick, and, togetlier with a lump of silver ore of eight 
pounds weight of a blue cohtur and semi-transparent, transported 
to Montreal, and from thience shipped to England, where the 
latter was deposited in the/Britisli Museum after an analysis of 
a portion of it, by whitdi it was determined to contain 60 per 
cent, of silver Tfio^e^dividiliSs Were connected with a com¬ 
pany which had beeli forme3i'ilt llugland for the purpose of 
working the copper mines of lakp ^Buperiur, among whom were 
the Duke of Gloucester, Sir William Johnstone, and several other 
gentlemen of rank. They built a smdll vessel at Point aux Pins, 
six miles above the Sault de St. hfarie, to facilitate their opera¬ 
tions upon the lake, and a conside^^.le'' 8 U(hr Cf money was cx- 

* Charlevoix’s Journal of a Voyage to North Amcricaj vol. ii. p. 45. 

t Cai-ver’s Travels, p. 67. 1 Henry’s Ti'aveb, p. 30. 
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pended, first,—in exploring the northern shore of the lake, and 
thn ialand of Maripeaux, and afterwards,—in the mining opera¬ 
tions which were authorised upon the ban^ of the Onton^on. 
These transactions will be best illustrated by a quotation from 
the narrative account which Henry has himself published. After 
returning from the Canadian shore of the lake, and passing Pmnt 
Iroquois, where the silver ore was found, he observes,—** Hence 
we coasted westward, but found nothing till we reached the On- 
tonaf|Dn, where^ besides the detached masses of copper formerly 
mentioned, we saw much of the same metal imbedded m stme. 
Proposing to ourselves to make a trial on tlie hill, till we were 
better able to go to work upon the solid rock, we built a house 
and sent to the Sault de St. Marie for provisions. At the spot 
pitched upon for the commencement of our preparations, a green- 
coloured water which tinges iron of a copper colour, issued from 
the hill, and this the niineis called a leader. In digging they 
found frequent masses of copper, some of which were of three 
pounds weight. Having ai ranged every thing for the accom¬ 
modation of the miners, duiing the winter, we returned to the 
Sault. 

** Early in the spring of 1772 we sent a boat load of provi¬ 
sions, but it came back on the 20th day of June, bringing with 
it, to our surprise, the whole establishment of miners. They 
reported that in the course of the winter they had penetrated 
forty feet into the face of the hill, but on the arrival of the thaw, 
the clay, on .which on account of its stifliiess they had relied, 
and neglected to secure it by supporters, hnd fallen in;—that 
from the detached masses of metal, which to the last had daily 
presented themselves, they supposed there might be ultimately 
reached a body of the same, but cbuld form no conjecture of its 
distance, except that it was probably so far off as not to be pur¬ 
sued without sinking an air shaft; and lastly,—that the work 
would require the hands of more men than could be fed in the 
actual situation of the country. Here our operations in this 
((uarter ended. The metal was probably within our reach; but 
if we had found it, the expense of carrying it to Montreal must 
have exceeded its marketable value. It was never for the ex¬ 
portation of copper that our company was formed, but always 
with a view to the silver, which it waa hoped the ores, whether 
of copper or lead, might in sufficient quantity contain/^ 

Eighteen years after the failure of this attempt (1789) Mac¬ 
kenzie passed through Lake Superior on his first voyage of dis¬ 
covery into the northwest, and in his description of Lake Su¬ 
perior says,—** On the same side, (the south) at the river Ten- 
nagon, is found a quantity of virgin copper. The Americans, 
sdon after they got pobscssion <k lhat country, s^nt an agent 
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thither; and I should not be surprised to hear of their empl^«- 
ing people to work the mine. Indeed, it might be well worthy 
attention of the British subjects to work the mines on the 
north coast, though they are not supposed to be so rich as those 
pn the south 

The attention of the United States government appears first 
to have been turned toward the subject during the administration 
(4 rresident Adams, when the sudden augmentation of the navy 
rendered the employment of domestic cqiiier in the equipment 
of ships, an object of political as well as pecuniary moment t'imd 
a mission was authorized to proceed to Lake Superior. Of the 
success of this mission, as it has not been communicated to the 
public, nothing can with certainty be stated; but from the in¬ 
quiries which have been instituted during the recent expedition, 
ft |f rendered probable, that the actual state of our Indian rela¬ 
tions at that period arrested the advance of the commissioners into 
ihh regions where the most valuable beds of copper were sup¬ 
posed to lie, and that the specimens transmitted to Government 
were procured through the instruuiciitaiity of some friendly In¬ 
dians employed lor that purpose. 

Such arc the lights whicli those who have preceded me in this 
inquiry liave thrown upon the subject, all of which have operated 
ill producing public belief in the existence of extensive copper 
mines upon Lake Superior, while travellers have generally argued 
that the southern shore of the lake is most inetailiferouS, and that 
the Ontonagon river may be considered as the seat of the prin¬ 
cipal mines. Mr. Gallatin in his report on the state of American 
nianufactuies in 1810, countenances the prevalent opinion, while 
it has been reiterated in some of our literary journals, and in the 
numcroas ephemeral publications of the times, until the public 
expectation has been considciably raised in regard to them. 

Under these circiiinstances the recent expedition under Gov. 
Cass entered the mouth of the Ontonagon liver on the 27th of 
June, having coasted along the southern shore of the lake from 
the head of the rivci St. Mary, and after spending four days upon 
the banks of that stream in the examination of its mineralogy, 
proceeded on the first of July awards the Fond du*Lac. While 
there, the principal part of our force was encamped at the mouth 
of .riie river, and the governor, accompanied only by such persons 
as were necessary in the exploration, proceeded in two light 
canoes to the large mass of copper which has already been de¬ 
scribed. We found the riwr broad, deep, and gentle for a di- 
8t.ince, and serpentine in its course,—then becoming narrower, 
with an increased itelocity of current, and before reaching the 
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copper rock) fall of rapids and diflicult of ascent. At the di¬ 
stance of Uiree or four leagues from the lake, it is skirted on 
either side by a chain of hills whose extreme elevation above the 
bed of the Ontonagon may be estimated at from three to four 
hundred feet. These hills appear to be composed Of a nucleus 
of graiite, arising through a stratum of red sand-stone, and co¬ 
vered by a very heavy deposit of alluvial soil ftill of water-worn 
fragments of stones and pebbles, and imbedding occasional masses 
of active copper. Such is the character of the country in the 
immediate vicinity of the copper rock, and the latter is mani¬ 
festly one of those imbedded substances, which has been for¬ 
tuitously exposed to the powerful action of the river against an 
alluvial bank. 

During our continuance upon this stream we found, or rather 
procured from the Indians, another mass of native copper weigh¬ 
ing nine pounds (Troy) nearly; which will be forwarded to the 
War Depaitment. This specimen is partially enveloped by a 
crust of green caiboiiatc of copper, which is in some places 
fibrousy Slid on the under ude mixed with a small portion ol ad¬ 
hering sand, and some angular fragments of quartz, upon which 
it appears to have fallen in a licfuid state. There is also an ap¬ 
pearance of crystallization upon one side of it, and a portion of 
adhering black oxide, the nature of which it is difficult to deter¬ 
mine by ocular inspection. Several smaller pieces, generally 
weighing less than a pound, weie also procured during our ex¬ 
cursion up the Ontonagon, and in the regions east of it; but all, 
excepting those cut fiom the large mass, aie somewhat oxidated, 
or otherwise encrusted upon the surface. The geological struc¬ 
ture of the country in detail, and the mineral appearances of the 
shore about the copper lockand at other points along the livor, 
between that and the lake, aie also of a highly iiitciestiiig cha¬ 
racter, but do not appear to me Co demand a more particular 
consideration in this report. 

The disco\ery ol masses of native copper is generally consi¬ 
dered indicative ol the existence of mines In the neighbourhood. 
The practised miner looks upon them as signs which point to 
larger bodies%f the same metal in the earth, and is often deter¬ 
mined, by discoveries of this nature, in the choice of the sjhiC for 
commencing his laiiours. The - predictious dmwn fioni such 
evidence, are also more sangnine in proportion to the extent of 
the discovery. It is not, however, an unerring indication, and 
appears liable to many exceptions. A detached mass of copper 
is sometimes found at a gicat distance from any body of the me¬ 
tal, or its ores; and these, on tfie oontrary, often occur in the 
earth, or imbedded in rock strata, where there has been no ex¬ 
ternal discovery of metallic copper to indicate it. So far as the 
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opiniona of mineralogical nwiten can be collected on this p^int, 
they teach,—that la^ veins of native copper are seldom 
but that it is frequently disseminated in masses of various siao in 
the rocks, and among the spars and ores of copper and other 
mines; and when fouud in scattered masses upon the surface, is 
rather to be considered as a token of the existence of the sul- 
phuret, the carbonate, and other ores of copper, within the cir¬ 
cle of country where it occurs, than as the precursor to conti¬ 
guous bodies of the same metal. ** Native copper,** says ttlve- 
land, ** is found chiefly in primitive rocks, through whim it is 
sometimes disseminated, or more frequently it enters into the 
composition of metallic veins, which traverse these rocks. It is 
thus connected with granite, gneiss, micaceous and argillaceous 
slates, granular limestone, chlorite, serpentine, porphyry, &c. 
It also occurs in transition and secondary rocks. It accompanies 
other ores of copper, as the red oxide, the carbonate and sul- 
phuretof copper, pyiitousand gray copper, also the red and 
brown oxides of iron, oxide of tin, &c. Its usual gaiigiies are 
quartz, the fluate and carbonate of lime, and sulphate ot barytes. 
At Oberstein it occurs in prehnite; and in the Faroe islands it 
accompanies zeolite. 

** Native copper is not rare, nor is it found in sulhcieiit quan¬ 
tity to be explored by itself. It sometimes occurs in loose, in¬ 
sulated masses of considerable size*.*’ 

From all the faets which I have been able to collect on Lake 
Superior, and after a deliberation upon them since my return, 1 
have drawn the following eonclusioiii): 

1st. That the alluvial soil along the hanks of the Ontonagon 
rivei, extending to its souice, and embracing the contiguous re¬ 
gion which gives origin to the Meiioinonic river of Green Bay, 
and to the OusLonsiiig, Chippeway and St. Croix rivers of the 
Mississippi, contains vciy frequent, and some most extraordinary 
imbedded masses of native cojiper; hut that no body of it, wliirh 
is sufficiently extensive to become the object of profitable mining 
operations, is to be found at any particular place. This con¬ 
clusion is supported by the facts already adduced, and, so for as 
theoretical aids can be relied upon, by an application of those 
facts to the theories of niiniiie. A further extent of country 
might have been embraced along the shore of Lake Superior, but 
the same remaik appears applicable to it. 

2d. That a mineralogical survey of the rock formations skirt¬ 
ing the Oiitqimgon, including the distiict of country above al¬ 
luded to, woidnresnlt in the discovery of very valuable mines of 
the sulphuret, the carbonate and other profitable ores of copper; 
in the working of which the ordinary advantages of mining would 


* Cleveland's Mineralogy, p. 450. 


be 
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lie greatly enhanced by occasional masses and veins of native 
metal. 'I’his deduction is rendered probable by the general ap* 
peamnee of the country, and the concurrent discoveries of tra¬ 
vellers,—by the green-colotired waters which issue in several 
places from the earth,—by the bodies of native copper found, 
-^y the cupreous tinge which is presented in the crevices of 
rocks and loose stones,—by the geological character of the coun¬ 
try, and bv other aiialogoiH considerations. 

deductions enibrnce all I have to submit on the mineral 
geography of the couiiti y, so far as regards the copper mines. 
Other coiisideratiniis arise from the facilities which that section 
of country may present for mining operations,—its adaptation 
to the pinposcs of agriciiltiiie,—the state and dispositions of the 
Indian tribes, mid other topics, which a design to commence 
metallurgical opcKnlioiis at the present period would siif^st. 
Blit I am not aware that any such news are ciitci mined by Go¬ 
vernment, and have not considered it incunihcnt upon me iii this 
comniunicatioii to enter into details on these subjects. It may, 
be proper, however, to icniaik, that the remote situation of the 
country coiitaiiiing the most vaiimhlc mines, docs not, at the pre¬ 
sent pciind, favour the pursuit of mining. It would recpiirc the 
employment not only of the nrtilicris and labouiers necessary to 
ronduet the working of mines, Imt also of a military force to 
protect their operations,—first, while engaged in exploring the 
country, and afteivvaids, in their regiil.ir labours. For, what¬ 
ever may be their professions, the Indian tribes of the north 
possess strong natitrni jctilunsies, and, in situations so remote, aic 
to be restrained from mi iiidiilgem-e in the most malignniit pas¬ 
sions, only by the fear of a prompt military chastisement. In 
looking upon the southern shoie of Lake Siipcrioi, the period 
appears distant, when the advantages flowing fiom a uiilitaiy po**! 
upon that frontier will he produced by the ordinal y prngiess of 
our settlement;—fm it presents few enliccineiits to tlic agrieiil- 
turist. A consideiablc portion of the shoic is rocky; and its 
alluvions are in geuerni of too sandy and light a tevtuie for pro¬ 
fitable husbandry. With an elevation of six hundred and forty- 
one feet abo\e tlic^Allantic Ocean*, and drawing its waters from 
territories all situated north of the foity-fuuith degree of north 
latitude, Lake Superior cannot he rruicscntcd as enjoying a cli¬ 
mate very favourable to the productions of the vegetable kiug- 
dom. Its forest trees arc chiefly those of the fir kind, mixed with 
whitebircfai {Betula papifmcea, the liaik of which is so much 

employed 

* This level is predicated upon the follovving fads and estimates which I 
extract from my Narrative JourtiAl.” 

** Elevation of Luke Erie above the tide waters of the Hudson 

according 
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en^loynd for canoes by the northern Infliana,) and with some 
varieties of poplar, oak, and maple. The uieteoroloKical obser¬ 
vations which 1 have made, indicate, however, a waiin summer, 
the average heat of the month of June being 69-*^ but the climate 
is subject to a long and severe winter, and tci storms, and sudden 
transitions of temperature, during the suiuiiier montlis. We saw 
no Indian corn among the savages upon this lake; whether the 
climate is unfavourable to its growth, or the wild lice {Zefanitt 
€^q^(U^ca) furnishes an adequate substitute, is not certau|j|^ A 
country lacking the luivantages of a fertile soil, may still bea ow e 
a very rich mining cuuntiy, like the county of Cornwall in Et^- 
land, the HarU iiiountaius in Germany, and a portion of Mis¬ 
souri ill our own country; but this deficiency must be «ompen- 
sated by the advantages of geographical position, routiguous, or 
redundant population, and the facilities of a ic;idy commercial 
intercourse. To these, tlic miiieial district of Lake Superior cai| 
advance but a feeble claim, while it lies upwuids of three hun¬ 
dred miles beyond the utmost point of our settlements on the 
north-western frontier, and in the occupation of savage tribes 
whose hostility has been so leccntiy manifested. Concerning the 
variety, importance, and e\tciit of its mineral productions, little 
doubt can remain. E\ciy fact which has been noticed tends to 
strengthen the belief, that tbeic aic extensive copper mines upon 
its shores, while the iiifoi iiiation that has been gathcied in the 
course of the late mission, renders it ecituiii that not only cop- 
pei, but iron, lead, piuuib.igo, and sulphur ate productions of 
that region, togethci with several of the pitcmis siliceous* and 
cryUaUized minctuli. It is iciidcred probable also, that silver 
uie is inibeddcfl in the tiansitioii rocks iit the legion; and when¬ 
ever it shall liccoine an object with the Ameiiuaii government, or 

people. 


.ucniding to llic Repoit of the Ncw-Voik ('anal Coui- ybef. 

inisMoniis. 5fi() 

ISstiuiated ftilloi Uelioit siver, LK) iiiiIca nt six ini hcii per iiiJc .. lO 

iSl I'Uii liver, 30 luilos .it lour iiichea . 10 

Rfipiilii of St. ('1.111 n%*ri aI the outlet ot Lake Huron, in the di> 

stiiiu'e of threu smiles . 9 

Estimated tall of the liver iSt. Mary, bi'tiveen the Heloin and 
IVnit Iiiiipiois, 60 miles at three iiiishes pei mile (idpiila not 

ineluiiudj. 15 

Nibuh Kapid. 9 

Sugar I'tland Rapid . 6 

Sault dc St. Mane (accoiding to Col. Gratiot) . ... 2;!'I0 


Level of Lake Siipciior 61 MO 

* The Carnclion is fiist found on approaching the IMctiiicd Rocks on Lake 
Superior, and attci wards becomes very abundant along the shore extending 
to the Fond du Lac Sandy Lake on the head of the Mississippi.b a good 
locality of thia tuiiicial, and it is touud ai'ouud the sliui'ea of the iiumerotw 

little 
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people, to inatUiite minenilogical surveys of the country, no doubt 
can be mtertained but such rtsenrches will eventuate in disco¬ 
veries of a highly interesting character, and such as cannot fail 
bodi to augment our sources of profitaUe industry, and'to pro¬ 
mote our oouimercial independence. In the event of such Ofwra- 
tions, the fiscilitiea of a ready ^ansportation, either in vessels or 
barges, of the crude ore to the Si^t de St. Marie, will point out 
that place as wiiting with aeiMipnanding geographical position, 
siingipr advantages for the redaction of the ores, and for tfie 
subaequent conversion of the metal either into ordnance or other 
artklM. At .tliis' place a fall of twenty-two foet in the river in 
the distance of half a mile, creates a sufficient power to drive hy¬ 
draulic works to any extent; while the surrounding opuntry is 
such as to admit of an agricultural settlement. 

I accom|)Bny this report vnth a geological chart of a Vertical 
sactiuii of the left bank of the Mississippi at St. Peter's, embra¬ 
cing a foruiatioii of native copper, and in which the superposition 
of the layers of rock, and the several subdepesites forming the 
alluvial stratum, exhibit a remarkable order. I'he cucvatuiea in 
the lines of the alluvial stratum, represent a natUfal meuad or 
hillock recumbent upon the brink of the river, -whitdi hap par¬ 
tially fidleain, thus exposing its internal structure. .The^fimna- 
tiou was first noticed by the garrison who (pinirie'd stoim' for 
quicklime, and for tbwpurpose of building chimneys, at this spot. 
The masses of copper found arc all small, none exceeding a pound 
in wei^t. 1 have the honour to be, sir, 

'|bVtth great respect and legard, 

Your most obedient servant, 

(Copy.) Hbnry R. Schoolcraft. 

little lakes in that region. In dejconding the Mississippi it is constantly 
met widi in the alluvid soil. At tin* foot ot the Kalla of St. Anthony it Ls 
sparingly found; around the slion's of Luke Sepin it is very abundant, and 
it may be traced below Praiiic du Cliicii, and even as tow as St Gcncncvc, 
as 1 have mentioned in my view of the mines. Accoi ding tit the classifica¬ 
tion of Wernei, whicli is founded on "alternate bands of ted aod white,'* 
uuny of these apeuimcus may be cuiuidered <u Sardonyx. They are often 
assodated with i-oinmon vhalredony, with c-Bohnlong, and with certain va¬ 
rieties of agate diiqi^iuty jasper. In a few iustdiices the aimmon opal, in 
small fiagnicuts, is met with. 


LXXV. Observations and Exptfimenti on t/te Rose t^Jerkhns 
with brief Notices of its Histcry, By Jambs,Mo.lar, Af.D., 
Bellow N the Royal QMifge ^^Vhysicians^iyl Lecturer on 
Natw at History and Chemistry, Edinburg ■, •' 


Mngttlar property which the dried spccimeiu of dip 
Jericho figssess of expanding ju water, Iirs long attraci 
« at 
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attenUon of naturalistB, and in times of ignoraiMO'htt givMi-riM 
to many superstitious notions, iiome time ago 1 had an oppor- 
tuiiity of examining two specimens of this plant, whkdi hata been 
deposited for several years among other raritias, natural ‘and 
artificial, which adorn the elegant museum of the late Mr; John 
Thomson, merchant, in Edtiibucgh ; and having been permitted 
through his liberality to mak^ enperimeiits on these specimens, 
I now state the result. 'Fhe sim^icns alluded to were examined 
by many naturalists in Edinbhrgli, and by some strangciai' both 
in their state of contraction and expansion; and, as fiir as 1 could 
learn from Mr. Thomson, none of tlicin hud ever seen anything 
of the kind; so that such plants aie rare in this country. Mr. 
I'iioiiison received one of the specimens from a friend in Aber¬ 
deenshire, in whose possession it had long remained, but the 
precise time could not be ascertained; and he purchased the 
other in Holland, without knowing its peculiar property, atid it 
lay iinheerled in his cabinet for many years. The discovery was 
aceidentally made by looking into the work of Le Brun, a French 
trailer; whose description will be afterwards noticed. The 
history of fife specimens in Mr. Thomson's possession shows that 
Che Bose nfd6iicho letains its singular property* of estpansion by 
the absorption of water, and of contraction whenl|^ed for a long 
course of years. One of the specimens it is prbllty certain has 
been in n dry state for at least twenty ftun, and perhaps for a 
much longer time. 

In the work of Le Brun now alluded to, and in which an-'ac- 
couiit of his “ Voyage in l(i7<‘i to the Levant^ Egypt, and Syria," 
is detailed, (published in folio at Delft, in 1700,) I find the fol¬ 
lowing nbscivations on this plant: ** Among other rarities,'* says 
he, ** 1 purchased some Roses of Jericho, a very curious plant. 
In le^s enlightened periods of society, when mankind weie more 
credulous, many stories were related of these roses. Among 
others it wjos asserted that, if they are put into water on Christ¬ 
mas eve they expand, which did not take place at any other time. 
This happened, it was said, as a memorial of the birth of Jesus 
Christ. But I know certainly," says the author, ** Chat they 
have this property at all times, both night Iftid day; and when 
they are taken fiointhc water, they gradually contract." p.301. 

The same plant and its remarkable properties are spoken of 
by Caspar llaiiliin (Piiix, p. dS4.) The name Rose of Jericho, 
accoiding to the account of it quoted from Bcllonius, wu first 
given by a, monk, obviousfy in alluwon to its supposed miiaculous 
expansion at ^‘eertain seasqii; for it is not a native of the coun¬ 
ty around Jericho, but of the sandy shores of Arabia Desarta, 
a wild species {sytveiiris) is found among the houses and 
places of Syria. Baiihin adits, that he hall it in hie gar* 

h; where it flowered for several years. 

Vol. 5S. No. 2S3. Nov. 1S21.' Z z John 
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• John SturiAiuSj a Professor of Louvain, who lived in the fif¬ 
teenth or beginning of the sixteenth centnry^ wrote a book on the 
Rose of Jericho, which is said to be full of superstitious details of 
its miraculous powers ; and in allusion to the same superstitions 
it was sometimes called by others Rosa Mariee. 

In later botanical works the Rose of Jericho is distinguished 
by the generic name of Anaslaiica, derived from its property of 
reviving in water. Under this name it is described in Hortus 
ClfffoftianuSf p. ^18; and as it approaches in some^of its cha¬ 
racters to the gciins Thlaspi, it is arranged by Morison, Hist. 
Plant, li. p. 228, under that genus, as Thlaspi Rosa de Hiericho, 

The following characters arc given by VVilldenow: 

Anastatu'A. Class and Order. TelradynamiaSiUculosa. 

Gen, Char ,—Miliuula rctusa, iiiargiiic coiuiintii valvulis disse- 
pimento dupio longioribus; stylo interinedio inueronato obliquo, 
loculis 2-spcrniis. 

Anastatica tlUrochunlica. Foliis axillaribus brc\ issiinis, sili- 
culib iingulatis spiiiosis. 

Native of the shores of the Red Sea, sandy places of Palestine 
and Barbery, and near Caiio in Bgypt. 

This species, which is an annual plant, was cultivated in Kew 
Garden In 1656, by the celebrated old botanist Tradescant. 
Another species, Anast. syriaca, is a native of Austria, Stiria, 
Cainiola, Syria, and Sumatra. 

It may be added that tlic appearance of the dried plant of the 
common Rose of Jericho, Anaslat, Hierochttnlica, indicates no¬ 
thing of its resuscitating f]uality; for it is of a hard woody structure 
and consistency, somewhat resembling a plant of diicd heath. 

Experiments ,—^The weight of the specimens on which the ex¬ 
periments were made was first ascertained, and was found as fol¬ 


lows : Long-stemmed specimen. 90 grains. 

Short-stemmed ditto..110 


Exp. 1.—Both specimens were immersed in water at the tem¬ 
perature of the air of the apartment about 50° Fahi^ to within 
an inch of the division of the biaiiches. After twelve hours no 
apparent change had taken place, excepting that numerous air- 
bubbles had collecfid on the stems, showing that air had been 
displaced by the absorption of water. Having remained in this 
state of immersion for forty-six hours without further appearance 
of change; the spedmens being ogam weighed, gave the follow¬ 
ing resmts: 

The long-stemmed specimen weighed • • •.. 96 grains. 

. The short-stemmed ditto ditto.U6 

It nr rather a singular coincidence, that in this case noth speci- 
mem acquired exactly the same additional weight; namely, six 
grains^ although. the short-stemmed specimen, having a larger 
head, and being twenty grains heavier, might have been expected 

to 
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to imbibe a larger portion of water. J)ut here it must be recol¬ 
lected that no expaii»ion took place, and perhaps the absorption 
of the liquid was confined to the stems. ^ 

Exp, 2 -~In a second experiment both specimens were again 
immersed in w.iter, which rose so high as to cover the lower di¬ 
visions of the ramifications. In five hours the expansion was 
complete. Hut when the level of the water was diminished by 
the absorption and evaporation, contraction of the branches 
immediately commenced; and when the vessels were again filled 
up, both specimens were restoied to a state of full expansion. 
During the period of immersion, which was continued forty-two 
hours, the alternate expansion and contraction were several times 
repeated. At the conclusion of this period, when both specimens 
were fully expanded, they were weighed, and it was found that 
the augmentation of weight actpiired by the short-stemmed spe¬ 
cimen umounted to 37 giains, and therefore it weighed 147 grs. 
The weight gained hy the long-stemmed specimen was equal to 
28 grains, for it weighed 118 grains.—Fig. I, PI. V. is a view 
of one of the specimens in its contracted state, and fig. 2 is the 
same specimen in its state of expansion. 

From the experiment now detailed, it appeared that the 
amount of absorption, or the increase of weight gained by each 
specimen, approaches very nearly to the ratio of their respective 
tveiglits in the dried and contracted state. For 37, the additional 
weight of the heavier or short-stemmed specimen, is nearly in the 
same propoition to 110, the original weight, as 28 is to 90, 

It might have been desirable to vary these experiments by im¬ 
mersing the specimens in water at different temperatures; but as 
they were considered valuable and curious on account of their 
resuscitating (|uality, it seemed unsafe to employ water much in- 
crc.ssod in temperature, in case that property should be dimi- 
iiisiicd or destroyed. 

In considering the resuscitating power of this plant by the 
absorption of water, is it to be supposed that any portion of the 
living principle still remains with it ? A dried piece of wood ab¬ 
sorbs water; but thit> is obviously dependent on the attraction 
between the fibres of the wood and the water; and no change 
that indicates the presence of a living agent appeafi. Some 
plants, and particularly of the tribe of Mosses, after being dried, 
when exposed to moisture or immersed in water, in a short time 
exhibit all their freshness and vigour. 

I have only further to observe, that in the Rose of Jericho, the 
absorption dpes not take place at the extremity of the stem, as 
is proved by the first experiment, but at the commencement of 
the ramification, as appeared from the result of the second ex¬ 
periment ; for the full expansion was not produced till the water 
rose to that point from which the branches pass off. 

Edinburgh. May 1821. Z Z 2 LXXVI. Cofl- 
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LXXVl. Concessions to Mr. \S(ikY. In a iMter to t/u Editor. 

SfRy*—I MUST apologize to your readers for recalling their at¬ 
tention, after an interval of four or five months, to a question 
which they perhaps were rather pleased than sorry to think not 
likely to be revived. But I have some concessions to make to 
Mr. Ivory, and the computations of such a mathematician, as he 
is, are not to be hastily or lightly examined, even by a person as 
completely at his leisure, as the Coronation and the summer 
amusements of a watering place can have left him. 

1 have no pretensions to **wit,** and 1 am not fond of *'< banter¬ 
ing** or "sneeringbut 1 do claim the merit of preserving my 
temper unruffled, even when I am attacked^ without provocation, 
on my own giound: when my assertions are not only denied, 
but even my ** veracity** is called in question. 

I am theiefore most leady to admit, in the present instance, 
that the slight difference of the elements of the cohesive proper¬ 
ties of mercuiy, employed by the English and French philoso¬ 
phers, appears to make a greater difference in some of the re- 
•ults of the calculation, than I was at all aware, before 1 read 
Mr. Ivory's last paper. I will also admit that Mr. Ivory has con¬ 
vinced me, by means the series, that his forniiilae are more ac¬ 
curate than 1 hod some reason to suppose : for it was only from 
such a comparison, that I could form any opinion, how far the 
quantities, which he has piofessediy neglect^, were or were not 
wholly inconsiderable. And this is still my principal objection 
to his " refinements.'* 

On the other hand, the scries, clumsy** ns it certainly is, 
does afibrd in all cases a mode of estmating the utmost possible 
magnitude of the terms omitted: and if we may trust Mr. Ivory's 
own latest calculations, it agiees, even in the last place of deci¬ 
mals emplo)'ed, with the formulas which he supposes to be suffi- 
cieiitly Goriect. When however he " took the series into his 
hands,” I really was in hopes that he would have employed his 
undoubted talents in improving it, or in facilitating its applica¬ 
tion : and that the conclusions, which he considers as probably 
deducibl^rom it, would at least have been converted into oer- 
iaittfies. The labour of a few davs would be sufficient to com¬ 
pute coefficients enough to remove much of the difficulty; and 
when once computed, they would last for ever. But it is said 
that great mathematicians have often been bad computers. 

I feel no reluctance in aduiitting that the table of J809 is im¬ 
perfect, not only in tlie instance which Mr. Ivory has re-com¬ 
puted very accurately, by the help of the clumsy series (p. 425) ; 
but perhaps in many others. It is however remarkable enough, 
^^gt this table, with all i^ imperfections, is, in every instance, 

nearer 
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nearer to Mr. Ivory’s own, than that of Laplace, which he says 
has been sneered at ” in the article Cohksion . The author 
of that article does indeed observe, that Mr. Laplace has had re¬ 
course to the awkward contrivance of building up a curve, like 
the arch of a bridge, with fourteen blocks <hi each sides** the 
same contrivance having been originally employed in this eouo- 
try, and then abandoned for the series: and Mr. Ivory’s own 
table appears fully to justify this abandonment: nor is it easy to 
conceive why he persists in dragging forwards the most illustrious 
of the French matheinatidiins into a comparison, which, with 
respect to the present investigation, cannot hut be highly disad* 
vantageoiis to him. 

If, indeed, the truth is to he told, Mr. Laplace’s whole phy¬ 
sical theory of capillary action is rendered nugatory and dki.u- 
siVB, by the omission of exactly one lialf of the conditions of 
the problem. lie has attempted to deduce the laws of the equili¬ 
brium of tno forces from the determination of the magnitude of 
one of them only. For it is must manifest and undeniable, that 
no substance, subjected to the operation of an attractive force, 
can leniain at rest, witlioiit having that attraction counteracted 
by an equal t epuUwe foi ce: and it is equally obvious that, in all 
common cases, the general amount of attraction and repulsion, 
reduced to any given direction, with legard to any given atom, 
must be equal. If therefore we suppase the joint or remoitiing 
force, depending on the mutual actions of two particles only, to be 
represented by a certain function of their distance, it is obvious 
that this function must be such as to afford a sum or integral, 
for all the particles within the sphere of corpuscular action,srsO. 
And this is the true reason why Mr. Laplace’s earliest computa¬ 
tions have been silently abandoned, as affording no practical re¬ 
sult ; and why they never can be resumed, even by those whom 
they have dazzled and astonished. I am. Sir, 

your very obedient servant, 

London, 3 Nov. lf?21. S, Q, 

Postscript. Though 1 am perfectly disposed to remain at 
peace with Mr. Ivory, I am obliged to add some further condi¬ 
tions to my capitulation ; since he does not appear t6 have ad¬ 
verted to iny last postscript: otherwise he could scarcely have re¬ 
marked that 1 admit the number '00418, and that 1 ought to 
have said *00419. This assertion brings the discussion within 
very narrow limits: I have chosen the case in which the two 
methods agpeared to differ the most widely, and which is one of 
the most unfavourable to the convergence of the series: and one 
case is as good for the present purpose as a thousand. The 
difference of the results is only-j^^th of the whole quantity, and 

its 
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its linear amount is no more than the thirty thousandth of an 
inch. But in order to examine whether this error belongs to 
the original series, or to Mr. Ivory*s supposed improvement, I 
shall now follow the steps of my last postscript with still smaller 
portions of the curve, computing the value of s for 
j:=* 28, and Jts'SO, in succession. We shall then have, in the 
first place, when b is '4160, for t=* 25, 5='38086, t/=’92463, 
^=*41201, and y= 032756, as befoic. In the second place, 
taking /:ix='03 instead of *05, wc easily obtain, from the for¬ 
mer computation, =* 1.3083 + -03077 + '00500 + -00085 + 
[-00017], and «='568-18 ; the angle being about 34" 30', the 
cosine m=- 82270, and the tangent / = *69100. 'I'he new value 
of y may be obtained, with sufficient accuracy, fioni the original 
sciies, which is more convergent for the ordinate than for the 
siiic, and it will be- found y=-04830. With these values we pro¬ 
ceed to find A=7’630, H= 118-2, and C = 2461 2, which are 
sufficient to make 4=-5685+ *15264-*0236 +-0066+[-0022] 
= '7513+ [-0022] : so that this coinpiitation fully confirms the 
suspicion c\|)russcd at the end of the postsciipt, tliattlie depres¬ 
sion *004160, instead of being too small, is somewhat too gieul^ 
for a tube six tenths of an inch in diameter. 

Until therefore Mr. Ivory shall condescend to point out some 
error, either essential or accidental, in this computation, I must 
still be allowed to assert,That the scries, with the assist¬ 
ance of the Tayloriaii theorem, or of Taylor’s theorem, by all 
means, if Mr. Ivory likes the name better, though somewhat in¬ 
convenient for calculation, is still both true and sufficient: and 
secondlyf That Mr. Ivory’s appioxiinations, professedly leaving 
out some small quantities as inconsiderable, aic unsatisfactory, 
because they afford no ready means of appreciating the utmost 
possible value of the quantities so neglected : and because it ap¬ 
pears from these computations, that their very able author him¬ 
self has in fact much underrated the importance of these quan¬ 
tities. 

On the other hand I must admit, that the accuracy of the 
serie.s, in its original form, appears to me to have been some¬ 
what too highly appreciated by the author of the ai tide Cohe¬ 
sion : and* that if the further prosecution of tiie im^uiry were of 
any material importance, it would be right to eniplov a profes¬ 
sional computer to enlarge the imniber of the co efficients, un¬ 
less indeed Mr. Ivory’s ingenuity and experience could point out 
some less laborious method of determining them, than that which 
arises from the direct solution of the pioblem, by the method hi¬ 
therto employed. 


LXXVII. The 
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synonyms. 


(u) 

^ 'feu. 


8 

7*B 
Tau. 5‘6 
- 67 

=* I 

Ori.1 7 
Tau. 6 
Aiir. 6 7 


Tau.H 8 2481 63 


- 7 

- 6 

Z - 3-4 

(1) Aiii.-( 5 

Tau.t 8 9 

Aiir. 8 



V hours. Bight Asc. 

Declination. 4- j 

I 

1 

1 tt 

AV.+ 

0 i ff 

AV.+ 


59 44-4 55-99* ^ 49 9-3 3-48* 3-8 

3 315 58-41* 38 7 49-0 •46* 91 

.7 219 52-57 18 85 547 45 —47 

26 31-5 5334*20 19 6-8 -33* -2-9 

27 7 6 52 60 18 23 3-0 *42 -4 8 

371995601*2649340 -27* 3-8 
38 4-5 5095 14 9 8-5 -29 —90 

48 38 2 54 80-23 53 31-5 -15 07 

5044-4 5632*27 31 5-3 -19‘ 4-5 

21 51 4 —13 


7 -25 9550 5600*26 47 49 08* 37 

6 25 21 .'i3 1 52 07 16 54 10 5 2-99 —6 J 

3-4 26 25 -22 8 53 55 21 0 25 0 3-00 —‘2 '2 

5 26 27 0 0 57 56 30 21 34 7 -08 7 1 

8-9 27 46 34-5 54 51*2.3 11 58-9 2 87* —0 1 

6 27 .50 75 .5.5-54 23 46 148 -88 

8 28 .57 55 0 .58-79^ 32 46 20-6 -80 

56 30 8-2 26 15 5181 16 25 1-5 -68 

7 8 30 29 42 0 .54-67* 22 32 45 2 60* 

8 31 40 420 .52-81* 18 52 36-3 -55* 


8 .31 46 573 

8 31 47 47 2 

8 .3383 7 .55.5 
20 2.5-2 
21 480 
45 570 
48 51 0 
.54 51 0 

56 42 0 

57 304 


52-74 18 .5-2 12 0 
.54 49'23 5422 
.52-76* 18 43 48 0 
51-.58 15 .59 11 0 
.52 72^ 18 36 13 0 
55 34*20 11 250 
.5161 1543.535 
55-13* 24 35 563 
52.34 17 38 27-3 

51 -22 14 24 40 


.36184 0 516 51-59* 15 38 2 0 

5 36 6 .5097 13 48 510 

6 31 0 .53-58*20 47 7.5 06* 

55 0.3 -24-29 10 0 *06 

58-33*3142229 -02' 8 5 

56 57*27 53 312 1 89* 46 

.5851*12 3 6.5 -sg* 89 

.5099 14 14 60 91 ->42 

5113*1422209 80* —91 

2 5098" 13 58 324 -79“ 

83 II 240 .5643 27 33 0-4 -60 

15 11-2 5105 14 6 270 *66 

53 38*-20 14 197 -62* 

5833*31 39 20 0 *57* 

50-94*13.50 05 -54* 

.53-15 -20 13 31-2 -44 

53-29 19 41 50-5 -56 

57 05* 28 53 42-3 -41* 

|45j86 20 6-71 5296 19 10 316 -28* 

!46| 23 47‘4| 5575 25 54 51-5 -25 
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1 Sjnoiiyms. 

l£l 

Constel- 1 
lation. 1 


Vhoun. Big 

lit Am;. 

Declination. 4* 

Lat 


B. 


m. 

a i U 

A.V.+ 

a i H 

OS 

0 

m 




Tau. 

~ 

47 

86 37 57 0 

56*44* 

-27 31 390 

1 18* 

42 

285 

414 

140 

(Q.1; 


8 

48 


54'46* 

22 52 25’0 

'02» 


287 

415 


(S) 

... 

7 

48 

•6 367 

.56*45* 

27 32 49-8 

■01 

42 





-1 

7*8 

49 

146 

|23 16'8 


Ei£i 

296 

416 

141 

«.«) 


6 


24 144 

54-21 j22 22 540 

0-95 

..11 

Kiii 




Oii.t 

8-9 

51 

49 21*6 

52*39*H7 39 6-0 

•76 

-5-8 

KM 

242 

64 

%'4 

-1 

5-6 

52 

54 22 2 

SS-lB'-llD 40 495 

78 

•.^■8 

Btffi 

7 



Gem. 

78 

.52 

.57 31 0 

.55 54* 25 26 12 8 

71* 

20 

.107 

H 

1 

h 

-1 

5 

52 

59 27’0 

54-61 

2.3 15 3.5-8 

■63 

—0-2 

30K 

245 

62 

*•3 

Oii.-f 

5 

52 

88 0 405 

53-4-2 

20 7 447 

■69 

-.33 

317 




- 

8 

54 

25 32*7'.51*.55*'1.5 26 49’2 

■55* 

-^•0 

.323 

10 

2 


Gem. 

6-7 

.5.5 

39 165I54-78 

'immm 

•57 

HSil 

.3-25 




-- 

8 

.5.) 

42 46.51.56 08* 26 41 160 

•45* 

32l 

.328 

256 



On i 

7 

55 

48 1-2 0'.>1.59* 

I.) 33 8 5 

•42* 

-7-91 

.32«J 

12 

M. 234 


Gimi t* 

78 

56 

55 1 5.5439', 

22 4-2 .575 

•38* 


.33‘2 

257 

67 

9 

Oil. 

4 5 

.56 89 2 150' 

)l .30 


Eua 

-87 

33H 

14 

'r. 235 


Gem. 

67 

57i 

22 10 5 .5419' 22 12 278 

■22* 

-1*.3 

340 

15 

3 



6 

58, 

23 .17 4: 

54*.58 .23 7 .550 

•18 

-04 

.341 

16 

4| 


-1 

7 

58! 

35 255, 

5448 

23 1 12-6 

.15 






Oh i 

7 8 

59 

413 


15 55 9 


-75 

350 

17 

5 


(lem. 

7 

.59 

1 

49 3-6! 

1 

55-15 

24 26 .595 

■02 

l-O 


Notes to the fiist Poition, continued, 

P. II. 140, or Zi. 421 Ccti.) Is C.II. 195. 

.IS Aiictis.). Is the same as 88 Ceti. 

87 [u Ccti.) Proper motion in R.A. + 0"*20 per annum; in 
Declin. +0’'-0.‘J. 

42 It Aiietis.) Tiebic. IIcis. I. 04. “Excessively unequal; 
Is. w ; S. both mere {mints. With 227, neither of the small 
stars can be seen, except by continued attention; with 4G0, 
the nearest is U or 1 ^ diain. of L. The tliiid is about 25'' 
or 2G'' distant from L. Pos. of both, being all three in a 
line 19®'3 s. following.” 

46 p. 3 Arietis.) The annual pr. mot. by FI. Br. and Piazzi is, 

R.A. +0"-31. Declin. -0"-17. 

P. 11. 215, or B. 475 Ccti.) Is G. H. 113. Br. h.is 2 obs. of 
the R.A. one of the Declination. 

47 Arietis.} Double acc. to Piazzi, the other star 8 mag., about 

2' north. 

Anon, R.A. 41° 52^.) R.A. by 2 obs. of Bradley. Hist,Celeste, 
p. 35. 

50 Arietis.) FI. R.A. requires —15'. It is 70 of Lacaille’s Zod. 
Cat. though Pi. erroneously calls it 75. 

3 A 2 , Anon, 
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Anon, R.A. 44*^ 38^) Hist, CSkste, p. 200. The R.A. obs. by 
Bradley. 

B. 157 Arietis.) This is probably Herschel’s double star V. 117- 
“ About 11 . preceding ^ Arietis, towards 41; the fol¬ 
lowing of 4 forming an arch. Very unequal. Both dr. 
Distance d4''‘8. Pos. 47 **'55 n. preceding. 

57 S Arietis.) Pr. mot. in R.A. +0"‘20. 

P, III.4, or B. 3 Tnuri.) The Rt. Ascension in Bode’sCatalogue 
is —4'from Messier. 

Anon, R.A. 47* 14'.) This is supposed to be Hcrschel's double 
star II. 76. Wollaston suggests that c. 75 may be the star 
meant, but that is only half a degree from the iletermining 
star. Pos.from Hist, CHeste, p. 33. “About I** s. pre- 
ecciing 03 Arietis, towards [t, Ceti; the most south of two 
small telesenpie stars. Nearly equal. Both w. With 227, 
above 3 diameters; by the niiciomcter 5"*S. Pos. 15°*4 
s. preceding.” 

63 r. 2 Arietis.) Near this a double star. Ilers. IV. SP. 
“ The vertex of an isosceles triangle following r Aiiclis; 
a very small star. Very unequal. L. r; 8. d. Distance 
with 27H, 20"*05. Pos. 02”'0 s. following.” It is to be 
observed, thatHerschcl mentions only one t Arietis, whereas 
61 and 63 arc both marked with that letter in the Brit. Cat. 
The uncertainty may be removed by refrning to Sir Wil¬ 
liam's description of his double star 11. 70; where he di¬ 
stinctly assigns the letter in (piestion to 63 only. Probably 
Piazzi's star 40, whose R.A. is +8' 8"*4, and Dccl. +13' 
may be one of the stais of the isosceles triangle 
above mentioned. The proper motion of 63 Aiietis in 
R A. is —0''*18 

Anon, R.A. 48° IP.) Loltandc Ihst. Celeste, 1.39,201. This 
may perhaps be Hcrschel's star Ill. 91, although the di¬ 
stance from the determining star is lather greater than stated 
bv him. “ Double. Near 1 ° n. foil. 02 Arietis, towards 
e Persci. Nearly ecjual. Roth d.w. Distance 11"‘3, not 
very accurate. Position 12°'4 n. prec. or s. following.” 

1 o Tauri.) Double, according to Piazzi. 

Anon, R.A. 49° 6'.) This is probably one of the two stars men¬ 
tioned by Hcibchel, 111. 77. ** Double. About ;^° south 
following 65 Arietis, in a line parallel to the Pleiades, and 
t Tauri; the preceding of two. Very unequal. L. r.; 
S. blucish. Distance S"‘53. Position 73°'3 s. fallowing.” 
There is only one star noticed by Lalande ffisf. C6l, p.33. 

4 8 Tauri.) A star of the 7th mag. precedes this 1™ 30*. Decl. 
+ 2'. Also a double star. Hers. IV, 44. “ A small tele¬ 
scopic star south following s Tauri. Extremely unequal. 
L. w. S.d.” '7Tauii.) 
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7 Tauri.) Double. Hers. IV. 88. " Very unequal. L. pr.; 
S. dr. Distance 19"*S3. Pos. 23°*25 n. following." 

M, 113.) Mayer's II.A. is +23''*5, and Decl. but his 

is a single obs. and marked doubtful. 

9 Tauri.) This star was observed twice by Flamsteed, and se¬ 
veral times by Bradley (whose observations ascertained the 
position here laid down); also twice observed by Lalande, 
28th Sept, and 28th Oct. 1793, as of the 7th mag. Yet 
Bode and Hcrschel could not see it, neither is it contained 
in Piazzi's Catalogue. It may therefore be considered va¬ 
riable. 

Anon. R.A. 51° 29^.) Hist, Ccl.^ p. 195. Supposed to be 
Ilcr&chel's star III. 78. Double. About 1|° s. prec. 
13 Tauri in a line parallel to e Tauri and S Ceti. Nearly 
equal. Both pr. Distance 7"'17. Position 87^*95 n. 
preceding." 

C.87.1 In Wollaston's Cat. this star is set down as 87 Mayer. 
Voiy near it was the planet Ceres when fiist discovered by 
Pinzzi, 1st Jan. 1801. 

B. 34 Tauri.) A double star of the third class, llerschel MS. 
Jan. 1785. 

Anon. R.A. 52° 47'.) Hist. CBUste, p. 200. Supposed to be 
Hcrschcl's double star III. 88. ** About j ° north following 
11 Tauii, towards < Aurigae. Very unequal. L. w; S. pr. 
Distance with 278, 13"-r>. Pos. 89°-S5 n. foil." 

Tug Pleiades.) In Piazzi’s Catalogue arc 28 stars distin¬ 
guished as belonging to this celebrated group; the whole 
of them arc inscited in the piesent collection, with an ad¬ 
ditional one fiom Bradley. Besides these, Bode’s Catalogue 
coinpiiscs about (!.) more, inserted from the observations 
uf Lemonnier and Jeaurat; but they do not possess suffi¬ 
cient accuracy, either of position or magnitude, to justify 
the introduction of them upon the present occasion. Francis 
Baily, Esq. (to whose assistance the present writer acknow¬ 
ledges himself greatly indebted) has noticed that Jeaurat's 
stars are incorrectly brought up to the epoch of Bode's Ca¬ 
talogue, as the Right Ascensions ase all too little by 21"; 
and the Declinations too great by a quantity varying from 
0" to 20", and depending upon the R.A. of each star. 

The order of brightness among the stars of the Pleiades, 
comprised in the Brit. Cat. is given bv Herschel as follows: 
25-, 27. 17. 20, 19. 23-, 28, IS. IG 21, 22, 26, 24. 
Piazzi’s magnitudes agree in general with this arrangement, 
with the exception of those assigned to 17» 28, and 16, which 
are estimated too high, as will be hereafter noticed. Three 
of the stars which Piazzi has classed among the Pleiades, 
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viz. Nos. 170, 175 , 179 are so fw from the others, that 
they can hardly be said to form part of the cluster: unless, 
indeed, we extend the limits of this subordinate constelia- 
turn (as it has been termed) to a space of 10 or 12 degrees 
in diameter 1 See a recent work, entitled ** Wonders of the 
Heavens.” 

16 Tauri, or g Plciadum.) Called Celeeno. According to Her- 

Bchel’s estimate, the brightness does not exceed G*?™. 

17 Tauri, or b Pleiadum.) Called Bleolra. 

19 Tauri, or e Pleiadum.) Called Taigeta, 

20 Tauri,’ or c Pleiadum.) Called Muia. 

21 Tauri, or k Plciadum.) Called Aslerope. 

P, III. 139, or B. 64 Tauri.) Pia/zi calls this 15 n. Plci.ulum, 
upon which supposition the R.A. of the Biit. Cat. requires 
+ 16'. Upon a recent examination it appeared to be 7tii 
mag. 

23 Tauri, or d Pleiadum.) Called Mcrope. 

24 Tauri, or p Pleiadum.) There are two telescopic stars pre¬ 

ceding this, the one 3**5, the other 1**5; both to the noith. 

25 1 ] Tauri.) Called Alcyone^ bi ightest of the Pleiades. Double 

according to Piazz;. 

jB. 104 Tauri.) Ohs. by Bradley. Upon a recent examination 
appeared of the 6th magnitude. 8ce also Hist. CSl, p. 36. 
P. Ill. 153, or B. 105 Tauri.) This is called by Lalande 127 
Mayer, in Hist, Ctl£ste^ p. 195; whereas in Mayer’s Cat. 
the R.A. is +12' 53." Decl. +2' 22". And upon a re¬ 
cent inspection, the star appeals to be in the spot indicated 
by Mayer. 

27 Tauri, or f Plei.idum.) Called Atlas. 

28 TamijOr h Plciadum.) CalledP/eione. According to I Icrschel’s 

estimate, the brightness does not exceed 6 or G'7 mag. 

30 Tauri.) In Bode’s Catalogue the Declin. is O'* too great. 
Double. ‘ Hers. 111. 66. “ Extremely unequal. L. w; S.r. 
Distance 11 ".27; inaccurate. Pos. 17''’25 n. following.” 
P. HI. 213, or li, 161 Tauri.) Proper motion —0"'19 in R.A. 

Double. Piazzi: the other star of 9th mag.; s. following. 

P, III. 217 , or B. 161 Tauri.) Proper motion —0"‘26 in R.A. 
Nearly in the place assigned to 34 Tauri in the Brit. Cat., 
although it is well ascertuned that t)ie planet Hcrschel was 
the object actually seen by Flarnsv*^* 

4 1 Tauri.) Is in Pigott’s list of stars suspected to be variable, 
although he shows pretty clearly that there is no ground 
for the supposition. Piazzi expresses himself merely in two 
words *^Jortasse variahilis” without adducing any obser¬ 
vations of his own on the point. 

P, Ill. 261, or li. 190 Tauri.) Bodc's Declination is nearly 42' 
Icso than Piazzi. NotI'.s 
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Notes to the seoond Portion. 

Pa^367. 

50 CO. 2 Tauri.) Called by Piazzi a. 2 erroneously. A star of 
8 th mag. s. following. 

56 Tauri.) Flamsteed's R. A. is right in the edition of 1712, 

but iu that of 172 .> requires—16'. 

52 f Tauri.) Double. Hers. V. 13. " Distance 55''‘625, inae- 
curate." 

54 y Tauri.) Proper motion in R. A.+O^'U. It is called the 
first of the Hyades. 

57 Tauri.) Proper motion in R. A. + 0"'17, in Decl. + 0'"*10. 
M. 142.) Proper motion in R. A.+0"*1S, in DecI.4-0"*02. 

Sec however Prof. Bessel’s note. 

59 X Tauri.) Double. Hers. IV. 10. ** Distance, 18"*75,Yery 

inaecuratr." 

60 Tauri.) Flamsteed’s R. A. requires-fdV* Mayer's star 144 

is cotrect. 

62 Tauri.) Double. Hers. IV. 109. " Considerably unequal. 
L.w.; S.r. Distiincc 28"* 1. Position 21"‘2 north preced¬ 
ing." According to Piazzi, the smaller star is R.A. 
—1**8. Decl. + lO". Mag. 8 . 

B, 234 Tauri.) Is C. H. 371), and Bode supposes that this 
star with an error of—.lO"* in time, occasioned the inser¬ 
tion of 8 Tauii ill the lirit. Cat. J3urckhardt {Conn, de T. 
1821, p. •307) is of opinion that N*' 8 of Bessel's list of 
doubtful observations of Bradley, is the same star with this. 
He also accounts foi the insertion of 8 Tauri, by attributing 
it to a miscalculated obs. of 104 I'anri. 

68 S. 3 Tauri.) Tichlc, Hers. VI. 101. ** Has two stars in 
view. The nc.ucst cxcosshcly unequal. L.w.; ST.d. Dist. 
with 278, 63"*3. Pos. 35®*4 s. preceding. The furthest ex¬ 
tremely unequal. S.r. About I- 3 - minute. Pos. about 50® 
n. picccding." 

Anon. R.A. 63'* 50') IVisl, C£le%te, 195. Double. Hers. 11,54, 
Near 4 -" s. preceding e Tauri, in a line parallel to a and y ; 
a small star. Extremely unequal. L.r.w.; S.d. With 460 
above 3 diameters of L. Pos. 68 ®*7 s. preceding." 

Anon. R.A. 63“ S3'.) II. C. 195. Double. Hers. IV. 74. 
Near 1 “ n. following 68 S. 3 'I’auri, towaids 1 , Very un*- 
equal. L. pr. S. r. Distance 1G'*5, Pos. 25“*75 n. follow- 
in^* 

74 e Tauri.) Called Ain. 

Page 368. 

77 and 78 5 Tauri.) According to Bradley's observations com¬ 
pared with Piazzi tlic proper uiotiun of 5. I Tau. is R.A. 

-0"«04j 
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->0"^04; Decl.+0^*06. Thatof3.2jR.A.+0"*179andDecl. 
•f 0"*10. But Bessel upon examination of FI. obs. finds the 
distance of the two stars in his time to be as nearly as possible 
the same as determined by Piazzi; whence arises considerable 
doubtas to thejcorrectness of the proper motions above stated. 
80 Tauri.) Mayer*s declination requires —5'. 

M. 160.) In the first editipn of Piazzi*s Catalogue, the declina¬ 
tion is too little, and it is called 82 Tauri, which latter 
star has no existence. Bode 264; 263, 266 are one and 
the saAie. 

87 » Tauri.) Double. Hers. VI. 66. " Extremely unequal. 

L.r.; S.d. Distance 87"‘73. Pos. 52°*97 n. following.'* 
Sir William measured the apparent diameter of ^he large 
star ; with 460, it was 1"*8; with 932, r'*2; disc well de¬ 
fined. With respect to the ptoper motion of the star, 
Bessel makes it in . + 0"‘04; in Declination—0"* 10. 
Bouvard (Conit. de T, ISP*, p. 292) makes it+0"'147 in 
K.A., which increase is piobably occasioned by assuming 
the precession less than that of Bessel, Bouvard’s position 
is given in the present c|^aioguc. That of Piazzi is—0"*9 
in R.A., in declination exactly equal. 

Autm. R.A. 66** 62') Double. Lalatidc, Hist. CSlestCi page 204. 

94 T Tauri.) Double. The smaller star, 158 of Piazzi, 8th inag. 

R. A.—3r''5; Dccl.—.')0'*9. Ileis. VI. 7. “Distance 
71"‘42, pretty accuiitc.’* 

95 Tauri.) FI. ll.A. requires—12'. It is l40uf Lacaille's Zod. Cat. 
9 0 . 2 Orionis) In Piazzi the ciiaractei ismispiintcd o. 

M, 180.) Piazzi suppo^cs this to be the star intended, as 100 
of the Blit. (3at. uliicli is there laid down R.A.'+9', Decl. 
—474'> On the other hand, lleischcl has pointed out an 
observation of 100 Tauri in FI. llalotia Celestis, and to all 
appearance it is a good one, though the star is not now to be 
found in that place; and he thciefore concludes it to be lost, 
M, 181.) Treble, One of the small stars, 255 of Piazzi, R.A. 
—39''‘2. Decl.4‘22"*2. Mag. 8. Hers. V. 57. “More than 
one degree n. following 9 Ononis towards 113 Tauri; the 
largest of two. The two nearest considerably unequal. L. rw. 

S. rw. Distance with 278^ 36**43. Pos. 33**6.*' And 
again V. 113. “About 1|*8. prcc. 11 Oiionis, towards i 
Tauri §. L.w.; S. pr. Distance 37"*85. Pos. 33**9 n. pre* 
ceifing. The third further off and smaller, S.r. Pos. n, 

$ Herschel'i descriptions of the place of this treUe star do not accord 
with its real place. It seems we ought to read them ttObj > More tlian I** 
n.foU. 9 Oiionis, towards i Tauii; and, about 11*8. pIrcIrU Oiioius, iu a 
line continued from 113 Tauri. 

following 
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following." The mean of Herachel'i measures give ier the 
diff. of R,A. of the two nearest,—30eet.4'2O"*63. 

101 Tauri.) Fl» R.A. requires-^S'. Mayer’s 182 n^Hght. 

Page 369. 

104 tn'Tauri.) Proper motion by good observations, of Brad¬ 

ley and Piazzi, Ill R. A.+D''*7^ in DecI.+0"‘07; id n 
great eircle 0**685. T 

C. 1^.) Bode and Hazai suppose this to be the same with 103 
Tauri of Flamsteed, Whose R.A. in that caserei^ttires+lS^ 
Herschel calls his double star V. 114, by the name of 103 
Tauri; and in a note to his Catalogue of comparative 
brightness, he remarks that although FI. has no observation 
of it, yet his (Sir W*s) double star cannot be far from the 
place pointed out by the Br. Cat. Ilcrschcl describes the 
dcTuble star above mentioned, thus Excessively unequal. 
L. r. w.; S. d. Distance with 278 and 625, 30**03, mean 
measure. Position 72*’’4." 

105 Tauri.) DouOle. Hers. VI. 103. Very unequal. L. p. r.; 
S. r. Distance 101**5. Pos. IS^'Cs. prec.’* 

^non. R. A. 74* 16') This mayeprobably be Hetschers dou¬ 
ble star III. 90. About 3** directly north of 103 Tauri ; 
the largest of three forming an obtuse angle. Considerably 
unequal. L. r. w; S. p. r. Distance with 27H, 13"* 1. Pos. 
64**0 n. following." As to the identity of the star to which 
Herschel makes reference, see the last note but one. See 
also Lalande. Hist. Celeste p. 139 as to the position of the 
supposed double star; which, if the above description be 
rightly understood, is the middle star of the three, of which 
P. IV. 1298 is the northern and preceding. 

C. 156.) Is thesanie with 160 of Caroline Herschers Catalogue. 

14 (a) Aurigae.) Double. Hers. IV. 19.Very unequal, L. r. w.; 
S. d. Distance 16"* 13, a little inaccurate. Pos, 37°'^ s. 
preceding." 

Anon. R. A. 76*0') Hist. CH.p, 134. Supposed to be Her- 
schel'a star II. 48. ‘‘ A minute double star. Less than 
degree s. prec. 16 Anrigae, in a line parallel to 10 andi 
8 ; the preceding star ^f a ^all triangle of which 16 is the 
largest and following. A nttle unequal. JB^th p. r. With 
2379 li Of when best, I|> diameter of L. l^itiou 1^*8 n. 
following." ^ 

M.\97.) Mayer's R. A. requires —16'. 

P. V. 43.) PiB 0 i thinks this may be 195 ofMayerj which star 
is left out j^Mfo llaston's Catalogue. 

p. V. 56 to idim usive.) A singular error pervades the ninth 
etduma ofriinn’s Catalc^gue, within these limits. The 
Vol. 58. Ko.283«'.<'^^. 1821. SB numbers 
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tiumbers are all placed one line too high. The precesson in 
Declination for the fir&t of the above stars should be 4* 28. 

Ill Tauri,) Proper motion in R. A.+0**17. Double. Hers. 
V, 110. ** Very unequal. L. r. w. S.r. Distance 46"'7> Po¬ 
sition 3®*8 n. preceding." 

112/3 Tauri.) Called Nath, Proper motion in R. A.+ 0**10, 
in Decl.—0**20. 

113 Tauri.) Position according to Bradley. Piazzi has it not, 
neither does he mention having ever looked for it. Both 
Lalande and Herschel observed it. 

115 Tauri.) An approximate declination, erroneous to the ex¬ 
tent of lO', is given in Bode’s Catalogue, and marked L.; 
yet the declinations of FI. and Meyer are agreeable to truth. 

114 o Tauri.) Double. Hcis. V. 115. ** Excessively unequal. L. w, 
S. a point. Distance .5**57. Pos. 77®'9 s. preceding. Two 
other small stars following, and a third to the north." In 
the place quoted, for o lead o. 

117 Tauri.) Double. Hers. III. 93. Almost equal. Both r. w. 
Distance 12**2. Position 52"*4j s. following." 

Anon. R. A. 79" 9') Hist. CU. p. 262. R. A. from 2 obs. of 
Bradley. 

118 Tauri.) Double. Hers. 11.75. ‘‘ A little unequal. L. w.; 
8. w. inclining to r. With 278, 21 diameter of L, by the 
micrometer 4**7; more exactly with 625, 5**03. Pos. 
77°'25." Sir William could just see it with an 18-inch 
achromatic, made by Nailnc, it was as close as possible, 
and a pretty object." 

Anon. R. A. 79° 20') p. 260. Double. Hers. IV. 110. 

About 1| deg. n. following /3 Tauri, towards 5 Aurigse; 
the second in that diicction. Very unequal. L.r. S.d. Dist. 
16**02. Pos. 74'^*9 II, preceding." The star preceding it 
is doubtless V. V. 99. 

Page 370. 

120 Tauri.) A star of a ruddy colour precedes this.— Piazzi. 

35 Orionis.) The R. A. is marked:: in FI. and requires—3'. 
Mayer’s R. A. requires+26* Decl.—P 20*. 

Anon. R. A. 81° 6') Hist. Ctl.^. 3§. Supposed to be Hers- 
cbel's star 1.70. A very pretty double star. Near 1° n. 
prt^ipg^ Tauri towards Capclla, the corner of a rhomboid 
nuSn up of this, and 2 mure, and opposite to Consi¬ 
derably unequal. L. p. r.: S. a little deeper r. With 227, 
almost 1 diam. of L.; with 460, If- diam* Pos. 36°*4 s. 
preceding." 

26 Aurigaa.) Double. Hers. HI. 64. ** Very uneqUah L. r. w.; 
8. r. Distance 13**4. Pos. 2°*6 n. preceding.*' 
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P, Vi 164.) Piazzi eallt this 124 Tauri, while Hcnehel h of 
opinirai that no such star was ohs. by Fi. unless with a cor¬ 
rection of+1" 4' of R. A. which would make 124 Tauri 
identical with P, V. 192. 

12G Tauri.) Is misprinted 116, in Piazzi’s Cat. 

P. V. 184.) Three stars near this, the first 8 mag. n. prec. the 
second 7.8 mag. s. prcc., and the third 8.9 mag. following. 

P, V. 192, or J9. 394 Tauri.) Is C, H. 355. See the last note 
but two. 

128 Tauri.) Proper motion, R. A.—0''*14. Decl,+0’'*10. 

ill. 216.) Mayer’s declination is—26", it was observed by him 
but once. 

133 Tauri.) The Deci. in Bodc’s Cat. is only to minutes, is 
marked L, and is 5' too great; yet Flamsteed’s declination 
is within a minute of the truth. 

M. 218.) Bode’s 191 Orionis does not agree very well with 
this. R. A.—jy, l)ecl.+4i', and marked L. Mayer’s 
R. A. is marked 

jP. V. 225.) Hereabouts, a double star. Hers. I. 67i ** About 
55' preceding the 37th ncbyla of M. Messier; the largest 
and most preceding of 2 stars. Very uiiccpial. Both p. r. 
With 460, near 2 diameters of L. Pos. 23°*93 n. follow¬ 
ing.” The place of the nebula or more properly cluster, 
above referred to. is about R. A. 84® SO', Decl. 32° 13'. 

P, V. 242.) The 11. A. of this as obs. by Bradley, is—8"‘9 
when com])iired with Piazzi’s dctoimination; that of the 
next star (211) is4-8"-9. Upon which Bessel remarks, 
that although Br. observed each star only once, yet he thinks 
some reli.ancc may be placed on their proper motions. Brad¬ 
ley’s diif. of R. A. for 1755,=79"’6: Lalaiide for 1798, 
{Hist, Ce/. 313)=4'''5=67''’5 ; Piazzi, for 1800,=i55'''2, 

P. V. 244.) Pi. supposes this to be 138 Tauii. In FI. obs. of 
that star, the time is wanting, but Ilerscliel thinks the R.A. 
of the Brit. Cat. not far from the truth. 

137 Tauri.) Appears to be double. — Piazzi. 

^ Orionis.) Proper motion in R.A.—0"-23, in Decl.—0"‘09, 

57 X' 2 Orionis.) Proper motion in R. A.4-0"’12, in Decl. 
+0"‘08. 1II Piazzi’s Catalogue it is erroneously called 64x.4. 

Page 371. 

Anon. R, A. 87“ 15') Hut, CBl, p. 315. Quintuple. Hers. 
IV. 48. “ In the form of a cross. About 4 degree n. prel 
ceding h Geminoruin, in a line parallel to 65” (qu, 62 ?) 

Orionis and ^ Tauri; the middle of three. The two 
nearest or preceding of the five extremely unequal. Distance 
20''*95. Pof. 7 ®j45 s. preceding. The last of] the three, in 
the sliort bar of the cross, has an exccbsive y obscure star 
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near it of the third clas«. Five more in view, differently 
disperiied ahoiit the quintuple. 

P. V. •'^00 > This star was nhs. by Piazzi when looking for 
231 of Mayer, which he could not find. 

64 4 Oiiouis.) FI. R. A. requires —45'. Bode calls this;^. 3. 

62 X' *1 f)rioiiiK.) Bode calls this 4. 

P, V.;32S.) The place of Rode’s 256 Orionis does not agree 
very well with this, the R. A. being+2' SI"; Decl.+41^ 
M, 234.) Mayer’s position is derived from an imperfect obser¬ 
vation. 

4 Geminoriim.) Mayer’s R. A requires — 17"’4. Decl. — 12"‘3 j 
it was obs. by him but once. 

Anon. R. A. 89“ 41') Hist. CH. p. 262. Double. Hers. VI. 114. 
About I degree s. pieceding 69 Orionis, nearly towards 
A. Considerably unequal L. p. r ; S d. Distance 90"‘63. 
PoH. 22”' 1 s. following.” 

With reference to what is stated at page 127 of the pre¬ 
sent volume, it may be proper to mention, that the ^diacal Stars 
of Wollaston's Catalogue, which are omitted in this, consist of 
such as are not now to be seen in the heavens, and which there 
is good reason to suppose never to have existed, but to have been 
inserted in the original catalogues through miscalculation. The 
list of such stars is deferred until the completion of the present 
Catalogue. ^ 

P. S. The compiler takes the liberty of mentioning, that 
should any person be in possession of unpublished materials 
which may serve to enrich this Zodiacal Catalogue, although not 
of sufficient importance for scpaiate publication; he shall be 
happy to avail himself of them, on their being communicated 
through the Editor. 

LXXVIII. On the Decomposition of Metallic Salts hy the 
Magnet. By Mr. J. Murray. 

In my Paper ** on the decomposition of metallic salts by the 
magnet" transmitted to the Royal Society of Edinburgh I re¬ 
fen ed to experiments which seemed to me unequivocally to prove 
the influence of magnetism in the decomposition of metallic salts 
•—I continue to receive renewed evidenc^f the truth of my con¬ 
clusions—I shall here take leave co select a few of the numerous 
experiments repeated in the course of my researches, and it would, 
methinkS) be difficult to summon any objection to them ; I coq- 
fess that they appear to me quite satisfactory. ' 

A solution of pcrniuriate of mercury was by the magnet soon 
reduced into running or metallic mercurv, and the Btt})einatatit 
^uid was not aflfected by the albumen of the egg. 

Kciicc, 
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Hence, fine eteel filings magnetized and administered in sirup 
will be an admirable antidote to corrosive sublimate. 

Nitromuriate of platinum was decomposed mih a brisk efler- 
vescence distinctly audible and with a visible spray between the 
eye and light. 

' Fine Dutch steel wire was selected, and proved to be non-mag- 
netic.—It was thrown into nitrate of silver where it remained for 
14 hours without being afllected, part of this was made the unit¬ 
ing wire between the N. and S. poles of 2 bar magnets; when, 
it became speedily plumed with crystals of silver. 

A portion of the same wire was snapped in twain and the mag¬ 
net passed over one of the fragments and both projected into so¬ 
lution of nitrate of silver—that which was magnetised reduced 
the silver, while the other remained inert. 

The magnetic bar was coated with copal varnish and placed 
into solution of muriate of mercury, but reduction took place as 
if no such film had interposed. 

Two magnetic bars were left for2 days in pliosporousacid. The 
acid was decomposed—the north pole of one of the bars was 
scarcely affected, but the south pole of tiie other was corroded ^ 
inch deep, and developed the fasciculated stiucture described by 
Mr. Daniel. 

The'two magnetic poles (N. aiidS.) of two bar magnets iai" 
niersed in nitrate of silver were united about | inch from their 
extremities by a thiead of steel; a precipitation of crystals of 
reduced silver took place about the uniting wire (very few below) 
and the uniting wire itself became so invested. 

I have succeeded in decomposing every metallic salt in this 
way to which 1 have applied tiie magnet; and I have yet to be 
informed that steel, simply as a carburet of iron, will attract all 
acids whatever fiom every metal whatsoever. 

A portion of platinum wire that suffered no change in nitrate 
of silvei*, in solution, was made the uniting wire between the 
poles of a powerful horse-shoe magnet (that supported 12ibs. 
weight). When this was immersed into nitrate of silver it soon 
became discoloured and acted upon. 

When a magnetic bar is plunged into solution of nitrate of 
silver it accomplishes its complete reduction, however conside¬ 
rable the quantity, the airface of the magnet in contact with the 
solution is not abraded, but the surface above the solution is much 
corroded from the escape of the acid vapour, the consequence of 
decomposition. 

When in the nitrate of silver the N. pole became instantly 
studded with brilliant pallets of silver, and formed more rapidly 
and more copiously rouud it than round the south pole. These 

crystalline 
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crystalline pallets exhibited evident polarity, and were affected 
by the approach of a fine steel plate. 

When the magnet is plunged into a solution of muriate of 
mercury, and the decomposition takes place which yields globules 
of fluid metallic mercury, it will be seen that the action is most 
intense at the angles and base of the bar, and the reduction there 
more copious and prompt. This phenomenon is manifested when 
a magnetic bar is rolled in iron filings; for it will then be per¬ 
ceived that the quantity of adhering particles is much greater in 
these places than in other parts of the surface* 

It is an inteiesting spectacle to witness the reduction of mi¬ 
nute metallic balls around the poles, particularly the north and 
its base, with a square floor reflectiiig the form or impress of the 
inclined bar—the ieduction commences at the edges, and is 
striking and beautiful. 

J. Murray. 

LXXIX. Notices respecting New Books, 

The Imperial Almanack ; or, Annual Compendium qf Astrono- 
ftucal. Statistical, Scientific, and Interesting Information, for 
the Year of our Lotd 1822, 

Wb conceive it to be quite within the scope of our duty as 
journalists of scienceilto notice an Almanack which comes forth 
with any pretensions to the character of scientific. Most of the 
Almanacks published in this country are sad indications of the 
ignorance which still prevails among our peasantry, ignorance 
which can find gratification in the perusal of astrological pre¬ 
dictions, and which can tremble or rejoice in the expectation of 
events pretended to depend upon the niulual aspects of the moon 
and planets. Among the Almanacks published by the Stationers’ 
Company, there are a few exceptions to this censure; especially 
those widely-circulated productions the Ijodie^ Diary, the Gen- 
ileman*s Diofy, and H^ite*s Kphemeris ; the latter of which, 
we are glad to obseivc, has lately received some valuable im¬ 
provements. 

The Imperial Almanack, to whose first number we now beg 
leave to draw the attention of oup; readers, presents several new 
and interesting features. The calendar part, which occupies 
24 pages, two to each month, exhibits all the usual matter of an 
Almanack, such as the lunations, the anniversaries, holidays, &c. 
the times of rising and setting of the stiii and moon, and of the 
me<Mi*8 southing; contains also, a column for the snn’a right 
ascension and declination; and compriaas, instead of the usual 
column entitled ** cf|uatioii of time,” one that shows the mean 

time 
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lii9e of apparent nwn ; or in otlier words, the time that will be 
indicated by a clock tiuly regulated when the sun is on the meri-> 
diaii. ThiS) though a, very siui|dc ihange, is a real improve¬ 
ment. 

At the foot of the calendar pages, we have, for every sixth day, 
tlie declination, time of houtliiiig, and mmdiau aUilude at Lon- 
don» of the principal planets. The last is, evidently, a very use¬ 
ful column. The declination and time of culmination of Ceres, 
are given for every eighth day. The principal astronomical 
facts and phenomena that will occur in each month are duly an- 
iiouiiced: and there is further fur each month a ruled page io 
faciliiale the keeping of a meteorological register, 

I'he remainrler of the Almanack is miscellaneous, containing 
a variety of interesting synoptical tables, so arranged as to com- 
piise much in comparatively small compass. After a brief notice 
of the eclipses and of the approaching transit of Mercury, there 
are inserted shoit accounts of the Jewish, Mahometan, and Ro¬ 
man calendars; the two first of which arc suited to the year 
1822. Then follow in the order here hpecified, the Elements of 
the Solar System; a cornprclicnsive table of Terrestrial* latitudes 
and longitudes; a genei al survey of the earth; tables of the po 
puiatioii and cultivation of Great Britain, of the principal citjes 
and towns, of the colonies and dependencies; the number of 
British peers at different periods; amount of revenue at different 
epochs, of national debt at dittp; a syllabus of Gmplo)mcnt8, and 
a view of the \a1ue of exports and imports. Next to these are 
given tables of biiliops, deans, &c. with the extent, and num¬ 
bers of prcbcndaiies, canuiis, livings, A’c. in each diocese, and 
of the principal dimensions of the English cathedi;als. Other 
tables relate to the |jrobabilitics of life, the London Bills of 
Mortality, the oltitudes of mountains in different parts of the 
world,— of peipctual snow in different latitudes, of edifices. 
Then we have three interesting chronological tables, of which 
one exhibits the dates of geogiaphical discoveries, one the dates 
of astronomical discoveries, (he other of astronomical and nau¬ 
tical inventions. Among these wc were glad to observe in their 
proper places, the dates of the invention of Davis’s sea-quadrant, 
of iNorwood’s measurement of a degree, of Hutton’s computa¬ 
tion of the earth’s mean den^ty, of Barlow's magnetieal dis¬ 
coveries, and of the invention of Dr. Pearson’s micrometer. 
Parry’s arctic discoveries, and Smith’s discovery of South Shet¬ 
land, arc also very properly recorded. The .five last tables re¬ 
late to specific giavities. Thermonictiic criteria of interest¬ 
ing chemical phaennmeiia, European iiinerary nieasnro, value of 
English coins at different epochs, atul curious results of coni- 
putatioiis and cspenmejits* 

The 
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The Editor of this Almanack atatess in a concise preface, 
that he has been desirous to draw intqt a narrow compass much 
useful information on several topics of ge|||iral interest amongst 
weU-inforiued men of all classes* He hda aimed at correctness 
as well as utility, and hopes tliat, to a considerable extent, both 
objects have been attained. In our judgement his attempt is 
completely successful; and wc the more cordially recommend 
his production to our readeis in general. 

We have heard it rumoured that this Almanack has been com* 
posed by Dr. Gregory, Professor of Mathematics in the Royal 
Military Academy: in this case we know not why he should 
withhold his name, as so useful a 'compeiidiuin is not likely to 
deduct any thing from that gentleman's well-earned reputation. 


Lately published, 

A'Treatise on Smut in Wheat. By Francis Biakie. Ir. 6^. 


A View of the Agriculture, Manufactures, Statistics, and State 
of Society of Germany, and Parts of Holland and Prance; taken 
during a ^mey thmugh those Countries m 1819. By William 
Jacob, Ed|/'V;ti.S. 4tec II. 

Essenwis of Moderftpm^^ncient Geography. 18mo. 4«. 

Observations on tb^Idiom of the Hebrew Language. 8vo. 
Gd, ^ 

Notes relatipg to the Maniunk and Customs of the Crim Tar¬ 
tars; Dfitjttett'durii^fu four years residence among that people. 
By Maiy Holderness. 12mo. 5r. 6d, 

A Tour through North Wales;.illustrated with 40 select Views, 
engravim and coloured from the originals of Messrs. Turner, 
R.A. 5/. 5s. 


Craig's Lectures on Drawing, Painting, and Engraving, deli¬ 
vered before the Royal Institution. 8vo. With Plates and Wood- 
cuts. 145. 

A Practical Treatise on Gutta Serena. By John Stevenson. 
8vo. 7s. Gd. 

The Natural History of British Quadrupeds. By E. Donovan, 
F.L.S., &c. with coloured Plates. 3 vols. royal 8vo. 51, Bs. 

No. U. of Illustrations of British Ornithology. By P. J, Selby, 
Esq. Folio. 1/. 1 Ir. 6d., or finel y coloured 5/. 5s.- 

Illustrations of the Litinaean Gemlfel of Insects. By W. W'ood. 
F.R.S. With 86 coloured Plates. 2 vols. royal 18ino. II. IO 5 . 

Travels in Palestine, through the Countries of Bashan and 
Gilead, East,of thgiSiftlyer Jordan; including aVisit to the Cities 
of Gcraaa anil Gamda, in the Decapolis. By J. S. Buckiugham, 
Esq. With h^op; and Platesj, 4to. 31.. 

Count Romtnxoff’s Voyage of Diacov^^to the l^uth Sea 

and 
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and Behring's StraitsJa 1815, 1816, 1817, and 1818. 3 Vo!s. 
8 vo. 2LBs. 

A Voyage to Africa, intlAding a particular Narrative of an 
Embassy to one of the Interior Kingdoms in 1820. By Wm. 
Hutton, late acting Consul for Ashaiitee, &c. With maps and 

plates* 8 vo, - 

Preparing for Publkatim. 

Travels in the Interior of Southern Africa. ByW. Borchell,Esq. 

Mr. Peter Nicholson's System of pure and mixed Mathematics, 
in one large volume, for Schools, will appear in twoor three weeks. 

Typographia ; an Historical Sketch of the Origin and Progress 
of the Art of Printing: with Details of the latest Improvements, 
Stereotype, Lithography, &c. By T. C. Hansard. 

Dr. Leach will speedily publish the Synopsis of Biitish Mol- 
lusca, illustrated with plates. 

Mr. Freind’s annual volume of Evening Amusements on As¬ 
tronomy will appear at the end of the year. 

A New Practical Treatise on the Sliding Rule, in Two Parts, 
is in the press, and nearly ready for publication. Thc» First, as a 
general Introduction to the use of commouSlIding Second, 

a Collection of useful Formulae for s&pjjfic calculator. 

The New “ Society of Practical MediSe of London '* intend, 
we understand, to publish their Transac^iis quarterly v and the 
first Number will be published in January. * 


LXXX. Ptoceedings of Learned Socieiies. 






T ASTtlONOMlCAL SOCIETY OF LONDON'. 

HE Meetings of this Society commenced this evening, 
A letter was read, from Dr. Pearson, announcing aome observa¬ 
tions of the occultations of the Pleiades by thuMoon on July 23 
and October 13. A communication was also made from 
M. Piazzi, relative to the late solar eclipse, and detailing the re¬ 
sult of his observations. A paper from Mr. llerschel was read, 
•giving an account of the mode of dividing astronomical inkru- 
ments as practised by M. Schenck of Berne in Switzerland, one 
of the pupils of the celebrated Reichenbach. The present state 
of peace has afforded opportunities of witnessing several of the 
productions of these distingiiihed artists: and they are found 
(if not to excel, at least) t^val the best works of the English 
artists. They are finished with a delicacy of execution and touch 
unknown to most people in this country. Some expectation is 
held out that M. Schenck may be imiuced^n visit this metro¬ 
polis : and to make it the theatre of his future labours. The 
contents of this papjgLwere highly interesting to the practical 
mechanic and to-tog^wyntific astronomer: bat it cannot wcjjl 
be abridge in a ioiifnal of this kind. 

Vol.58. N 0 .S 88 , 1821. , SC LXXXL In- 
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COMMCTMICATIONS FROM MR. JOHN MURRAY. 

Italies canina, —A.t page 311 of } our October Number, • you 
state, on the authority of a correspondent in the Medic&l and 
Physical Journal, that the rabies canina invariably affects the 
male dog, and never the female. This assertion, however, al¬ 
low me to state, is false, I have, myself, been recently con¬ 
nected with experiments on two mad dogs. The first was a 
pointer bitchy and the other a pointer dog bitten by the former. 
The dog exhibited all the phaenomeiia of the sullen madness, 
and the bitch tho^e of the biting madness,’* so very accurately 
described in both cases by the ingenious author of the article 
**Dog** in Rees’s Cyclopa:dia. 

Calculous Diseases, ^c ,—I had frequently noticed the in¬ 
teresting fact that Mr. Dalton has adverted to, in the action of 
waters containing supcrcarboiiatc of lime on vegetable blue co¬ 
lours ; but, “ devotion to established authoiity” induced me to 
attribute the phaeiiomenon to the presence of an alkaline car~ 
lonaie. I observed this first in my analysis of the mineral 
spring adjacent to the Temple of Serapis near Pozzouli. 

In analysing lately some rain-water from a rain gauge fixed 
apart from buildings, 1 detected a minute portion of lime: and 
as I find that tincture of cabbage exposed to the atmospheic 
soon exhibits a film of a green colour, I am disposed to attribute 
the change to the prescni'c of super cat bonate of lime. 

I maybe |)cimitted to add, that I have invariably found cal¬ 
culous diseases most prevalent in districts where the water con¬ 
tains sulphate <f lime ; and an almost total absence of the dis¬ 
ease where the springs exhibit supercarbonate of Ime on analy¬ 
sis. The County of Noijolk is an example ot the former, and 
Holderness an instance oi the latter. 

The Diamond .—The follouingphieiiomcna may be deemed in¬ 
teresting in reterence to the physiological history of the diamond: 

By repeatedly exposing a diamond to the action of the oxy- 
hydrogen blow-pipe in a nidus of magnesia, it became as black as 
charcoal, and split into fragments which displayed the conchoi- 
dal fracture. 

It will be found, that this gem affixed in magnesia soon flies 
off in minute fragments, exhibiting the impress of the conchoidal 
form. 

In lately exposing the diamond fixed <m a support of pipe¬ 
clay to the ignited gas, I succeeded in completely indenting it:— 

examined 
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examined after the experiment, it exhibited proofs of having un¬ 
dergone fusion. 

Phosphorus in Ether ,—I had thrown a number of chips of 
phosphorus into ether, in order to form phosphorized ether. 
After a considerabJc lapse of time, 1 found these chips curiously 
incrusted with tiansparent aciciilur crystals bearing a remarkable 
resemblance to the incipient germination of the bailcy-corn In 
the process of malting. Incidental agitation unfortunately de- 
stro)ed them. 

Magnetism.^h small bar magnet being allowed to remain 
immersed in tincture of cabbage for two or three days, com¬ 
pletely ^strayed the blue colour, and the same thing occurred 
with that of litmuo. 

The two legs of a Imise-shoe magnet (about 3-4th8 inch apart) 
were placed sepatatvly in small cylinders, each containing solu¬ 
tion of nitrate ol silver—around one of the poles thus separated 
a dark cloud collected, and a few solitary crystals studded the 
other on the side iieaic<'t to that of its adjunct.—Little alteration 
was exhibited after a lapse of two days.' Dut both poles being 
placed together in a vessel with the same metallic solution, soon 
effected a complete decomposition, which was exhibited by both 
the poles becoming completely clothed in brilliant metallic sil¬ 
ver, while sparkling minute ciystals of the same floated through 
the liquid, which, from being previously colourless, had become 
coloured. 

Steam Drying Rooms. —Dr. lire has stated in his “ Nichol¬ 
son’s Dictionary of Chemistry,” that ** the people who work in 
steam drying rooms are healthy; those who were formerly em¬ 
ployed in stove-heated apartments became soon sickly and ema¬ 
ciated. These injurious effects must be ascribed to the action of 
cast iron at a high tcmperatuic on tlie aiinosphcrc. 

1 remarked that among the Appennines the Italians place a 
shallow earthen vessel supplied with water on the head of the 
"stove, the pipe of which travelscs the apartment, and, on in¬ 
quiring the reason, have been repeatedly assured, that without 
it they should be subject to head-ache and other ills—while with 
this simple precaution they experience no iiicoiivcnieiice what¬ 
ever. 

1 have deemed it right to mention this, as it points out a very 
simple yet effective remedy. 

Nov. 15,1821.” - 

POLAR EXPEDITION. 

Letters have been received ftom the < Discovery Ships,* dated 
16th July; they were then at Resolution Island in Hudson's 

3 C 2 Bay; 
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Bay ; they had met with some heavy icebergfli and considerable 
obstructions from the ice, which was then melting fast, but were 
past these inconveniences, and pursuing their voyage of discovery 
up the inlet at the north of the bay. The officers and men were 
all in the highest health and spiiits, and most amply found in 
every kind of piovision and comfort, and delighted with the se¬ 
curity and excellence of their ships j which, though so deeply 
laden, had proved themselves most lively and obedient sea 
boats. — . 

ARCTIC LAND EXPEDITION. 

» 

Sirnn after the expedition under Lieutenant Franklin, R.N. had 
arrived on the coast of Hudson’s Bay, they proceeded f^nm York 
Factory, the grand depot of the Hudson’s Bay Company, to¬ 
wards their winteiiiig ground at Cumberland, the central post of 
the interior, a distance of about 900 miles from the coast.— 
Lieutenant Franklin, Dr. Richaidsou, Mr. Back, and Mr. Hood, 
attended by the hardy ()ikne>men who had been engaged to man 
the boats in the rivers of the inteiior, had woikcd in the Com¬ 
pany’s service several years, and inidcistood the Inuguagc of 
many of the Indian tribes, left the factory on the 7tli of Sep¬ 
tember 1819, with a fair wind, under a salute fiom the depOr, 
and amidst the acclamations of the officcis and men of the Com¬ 
pany. Of the immense quantity and vaiiety of provisions sup¬ 
plied by Government for the use of the expedition, the greater 
part was left at the factory ; those who knew the country, and 
the difficulty of travelling through it, having lepresented the im¬ 
possibility of conveying European food, which at the Bay re¬ 
ceives the name of luxuiies, to any considerable distance. * The 
h.ndsliips attending the progress of travellers were, in fact, 
shown to be so great, us would render it absurd to calculate upon 
siiqh a thing as the slightest change of diet in the winter season; 
and when it was ineniioncd by Lieutenant Franklin, that he had 
In ought with him picscrvcd meats and soups in portable cases,- 
to suppoitthc expedition in the cheerless regions through which 
they weic to pass, there was a goneial laugh amongst the officers 
of the Company, at tlie idea of H«>sociating any thing like comfort 
with the foimidable ehaiactcr of the enterprise. Some of these 
difficulties may be estimated from the account of the sufferings 
of the adventureis, in their advance tuwaids Cumberland, to 
which place the writer of this article accompanied them. Oii 
the third day after their departure fiom the factory, the boats 
of the Company, which were proceeding to the vaiious trading- 

S osts in the interior, came up with the expedition in the Steel 
liver, distant about sixty miles from the place at wliich they set 
out. Most of tho rivets in that pait of America abound with 

rapids 
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rapide and falls. The rapids are generally more navigable near 
the banks, but thev frequently extend across the stream, and 
then the labour of the boat’s ciew becomes excessive, every 
nian being obliged to turn into the water and assist in carrying 
the boat sometimes to the distance of halt a mile before they 
gain the head of one of those terrible impediments. The Com¬ 
pany’s men, upon turning one of the points of the river, observed 
the officers of the expedition making desperate efforts to get 
through the mud along the banks; some of them were up to 
their knees, others up to their waists, while the men were hand¬ 
ing the boats over a most violent rapid, which, though but half a 
foot deep, rendered it necessary that those who stood in the water 
should hold fast by the boat, the impetuosity of the stream being 
so Gxtraordiiiaiy as not unfreipicntly to overturn a man in an in¬ 
stant, and dash linn to pieces against the rocks and huge stones 
which lie scattered along the bed of the river. Indeed, before 
the Company’s boats had reached those of Lieutenant Frank¬ 
lin, it was suspected that the expedition had already met with 
more hardships than they had any notion of encountering at so 
early a period. Several of the tin dhses which had contained 
the preserved meats were seen at the different up-putting places 
(the spots of ground on the banks chosen for passing the nights 
Upon), and those miserable abodes were dienched with rain, and 
presented an appearance the most appalling. Two black bears 
were seen piowling about, and devouring some of the luxuries 
which the tiavcllcrs had asceitained it was irapossiblib to convey, 
in any considerable quantities, fiiitlier up the river; and along 
the banks were seen stiong symptoms of the inexperience of 
those who had gone forward. I'he traders with the North 
American Indians, in travelling to their posts, kindle files of im¬ 
mense magnitude upon landing to put n]> foi the night. Every 
man carries his hre-bag, containing all the necessary apparatus. 
They proceed to liew down the tieivs, an office which they per¬ 
form with wonderful dexterity. The (lies me lighted, the tents 
for the officeis pitched, and the only legiil.n meal taken during 
the 24 hours, scived u|i in ns coiiif'oitable a inamier as possible 
under the cireunistaiices. 

As the tr:i\clleis advanced, the mild season not having yet 
begun to disappear, vast herds of gicy deer wcic obscived passing 
the rivers towards the Esquimaux lands ; and the Indians who 
were accompanying the expedition gave extraordinary proofs of 
their activity, by rushing upon the animals in the water, and 
striking long ktitvcs into their hearts.—Lienteiiant Franklin, on 
entering the Hill River, so called from a neighbouring eminence, 
the only one that presented itself between York Factory and Cum¬ 
berland, had reason to cxjiress sui prise that trading goods could 
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be transp irted to the interior in spite of such frightful obstruc¬ 
tions. His men were fatigued in the extreme, and he found it 
indispensably necessary to request that the officers of the Hud¬ 
son’s Bay Company would lighten his boat of the greater part 
of the luxuries and instruments. This accommodation was rea- 
dily given ; and after the must laborious efforts, the expedition 
reached the Rock depot, one of the Company’s posts, baring 
devoted seven days to the exhausting toil of working up thirty 
miles of their journey. Upon arriving at the depdt, the expedi¬ 
tion were treated with great hospitality l)y Mr. Bunn, the officer 
in charge, who entertained them with the tittiineg, a fish which 
they admitted was the most delicious they had ever tasted, and 
which was caught in God’s Lake (an immense piece of water, so 
named from the abundance and excellence of its inhabitants). 

Mr. Hood, who is one of the draftsmen of the expedition, took 
a sketch of the Rock Fall and the Post, which presented one of 
the most beautiful objects in these desolate regions, and intro¬ 
duced a distant view of a wigwam (an Indian tent) with its in¬ 
mates. Five days after the expedition left the Rock depot, 
they reached another post, having encountered numberless dif¬ 
ficulties similar to those which have been described. There 
was, however, some relief to the painful sameness of the journey, 
in several beautiful lakes through which they had to pass. At 
Oxford House post, which was reached four days subsequently, 
they wire provided with pimmikin, the celebrated winter food of 
the country, made^f dried deer or buffalo flesh pounded and 
mixed with a large quantity of the fat of the animal. This food 
is substituted for the luxin les, in winter, is the most portable of 
all victuals, and satisfies me most craving hunger in a very short 
time. The officers of the expedition were not a little surprised 
at the difficulty of cutting their meat, but they soon reconciled 
themselves to the long-established practice of chopping it with 
a hatchet. During the summer, ducks, geese, partridges, &c. 
are to be had in the gieatest abundance; but the frost soon drives 
all these delicacies out of the reach of the active Indian, and 
pimmtkin becomes the only resoiiice of the traveller. The next 
post at which they arrived was Norway House; upon leaving 
which they entered upon Lake Winnipic, at the further side of 
which they had to encounter the grand rapid, extending nearly 
three miles, and abounding in obstructi •n's quite insurmountable. 
Here they were obliged to drag their boats on shore, and carry 
them over the land, or, to use the technical language, ** lauiicn 
them over the portage.” The woods along the banks were all id 
a blaze, it being the custom of the natives, as well as of the traders, 
to set fire to the trees around the up-putting places, for the 
double purpose of keeping off the cold and the wolves, whose 

howling 
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howling was increased in proportion .to the extent of the confla¬ 
gration. 

The expedition passed several other rapids and falls along a 
flat, woody, and swampy country, across five miles of which no 
eye could see. At length they reached the White Fall, where 
an accident took place which had nearly deprived the expedition 
of their commander. While the men were employed in carrying 
the goods and boats across the portage of the fall. Lieutenant 
Franklin walked down alone to view the rapid, roaring of 
which could be heard nt the dibtance of several miles. He had 
the boldness to venture along the banks with English shoes upon 
his feet, a most dangerous experiment where the banks are flint- 
stones and as smooth as glass. He was approaching the spot 
from which he could have taken the most accurate observation, 
when he slipped from the bank into the water. Fortunately the 
water into which he was precipitated was still water. Had he 
lost his footing ten yards lower down, he would have been hur¬ 
ried into a curieiit which ran with amazing impetuosity over a 
precipice presenting one of the most terrific objects his eyes bad 
yet fixed upon amidst ail the horrors of the jouiney. Lieut. Fratdt- 
iiii is an excellent swiininer, but lie had on him a sailor’s heavy 
Flushing jacket and trowseis, heavy English shol&s, and a large neck- 
handkerchief, the weather having begun to set in very cold. He 
swam about for some time, and ni.idc vigorous efforts to get upon 
the bank; but he had to contend against a srn^hpireeipitoui rock, 
and was just exhausted when two of the Cow^pgliyVpffieeis, who 
were at a short distance from the fail, looked u^and saw him>strug- 
gling in the watet. With the assistance of their poles they raised 
him out of his perilous situation, in uhich he had been nearly a 
quarter of an lionr. The.moincnt he reached land he fell to the 
giound, and remained without motion for some time. His power¬ 
ful constitution, howcvci, soon buffeted the cfil'cts of the acci¬ 
dent, and he had huupily only to rcgiet the injury his chrono¬ 
meter, for which he had given 100 guineas, received in the water. 
After a tedious jouiney of forty-six days, the daiigcis and di¬ 
stresses of which rather iiKMCiiscd than diminished as they ad¬ 
vanced, the expedition arrived at Cumbciiand, a povt situate on 
the banks of a beautiful lake, and stockaded against the incur¬ 
sions of savages, the attacks of wolves and bears, and the more 
ferocious assaults of rival tradeis. 

Further particulars of the progiessof the Expedition are de¬ 
tailed ill the subjoiued letter wiittcii by one of the Officers at¬ 
tached to it: 

> North Aaieiica, Lat. 64.28. N. Long. 113.4. W. 

The public pnpera have probably informed you of the arrival 
of the Northern Land Expedition in Hudson’s Bay, in Septem¬ 
ber 
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ber 1819, after an escape fiom shipwreck. It proceeded from 
thence to Cumt>eiland House, oue of the Hudson’s Qiiy Com¬ 
pany’s settlements, nearly half way aross the continent, this being 
considered the best loute in order to reach the sea at the month 
of the Copper Mine River. Here the winter of 1819 was passed. 
The depth of snow, and the severity of the cold, during^^^ al¬ 
most injterminable wintcri>iii this countiy, piecluded thelpoidbi^ 
lity of conv^ing heavy stoics, as only one-third of tim year can 
be employea with any advantage by the traveller. 

**The time, howevei, was not lost; we employej^jt mak¬ 
ing drawings of animals, birds, &c. charts, mcteorc nS^cat ob¬ 
servations, and collections of specimens, which we transmitted 
to England in the ensuing spi ing. . * 

^ In June 182t) we set foiward in canoes manned by Cana¬ 
dians. .The extreme heat of the short summer, the persecutions 
of paatipns insects, and occasional want of food; are the usual 
' of these voyages ; obstacles iiisigmhcant in compa- 

. jl'wi^the ^midable diflicultics n Inch we have yet to over- 
< ulL(he 29th July we ailived at the noith side oftlie 
Slave LakiC. A paity of Copper Indians noie engaged to accom¬ 
pany tu, aod'W commenced the work of discovery. On the Ist 
of he ^ thd batiks of the Copper Mine River, in lat. 

55. W., a niagnihceiit body of water two 

« We a country destitute of wood, and 

oifr men iwMHpilmd wit It the labours of carrying canoes, 
cargoes arno^^mng to tliice tops, from lake to lake. Their 
broken levivcd by out success ; but the season was 

too far 3l^u^d,to»makc any fbrfller'prt^re^s, We retuined 
to a small of pines,‘and ereot«(|t bur winfEr residence of 
mud ^nd whiib ive have name<i^Fort Enterprise. 

By ihdian lepo^O^is riser runs iulp tW Northein Sea, in 
West, longitude 1and, we SUppoMf^n lat. 72. lii June 1821 
Wb'^all^nibatk, il&d'the liver us to reach the sea 

in a fortnight. If the shore is eiicu^eied with ice, which is 
must probable, ne must then leave'iotir canoes, and trace the 
const on font to Hudson’s Bay; nr;if no North-West passage 
exists, to the sHbre which forms theJ^muidaiy of Baffin’s Bay. 1 
think we ace capable of executing thiv;;pl^ Our chief dread 
was the hostile disposition of the B&fumaux. This danger is 
bow almost ohviHi,cdby the ai rival «f{y@^^u! 1 naux interpreters, 
who have ^en provided at ChurqlM&luid mth^reat diligence 
sent after us. 

** We ere not so desolate, perhepi^^ out as our friends 
may suppose. ^Tlie rein-deer are onqleroiuni^boat us, and we 
live on the most delicate venison.. We ftndfileasttre in the exa¬ 
mination of a new and amiabl^i^ of peopSe,” 



Alahaiter Sarcophagitt*—Ohdisk of red Granite, 

» EGT1*TIAM AKTtaUlTIBS. 

On Friday ‘$ept. 2Sth the celebrated alabaster Sarcopliaj^UL 
Ivhich lately arrived from Alexandria, was uncobed and deposited 
in the British Museum. It is for the present i.i one of the apart* 
rtienta not open to the public, where probably it will lie until a 
plaett,it«prepared for it in the Egyptian pallery. This antique is 
certmnly every extraordinary and admirable spdeimeii of the Arts 
of Egypt.; Tile iiarunphagus is nine feet long, audi^out four 
feet high^ apparently of a single piece, and that of a very firys 
alabostftfy «4t.is shaped like a modern colfin, and is more than 
large enough to hold the mummy with all its envelopes, which is 
presumed to have been deposited within this costly repository. 
But its chief value is in the iiiiiunierable hieroglyphics which 
cover the sides, interior and exterior, from top to bottom. They 
are small. The human figures, of which there are'iougprPicessioi^; 
in various eircumstaiices and attitudes, erect, Hn^ed^tiSlgcd^,^ 
towing galleys, bending as if in worship^ilsc., are firom an'ihch 
to an inch and a half higli. Between those are <‘ompartineiila'hf 
symbols, the eye, the ibis, the lotus, &c. The ^peqr oetfin 
frequently, and in some instances at considsfable jlAte»''htad with 
much exactness qf detail. This noble work Is supposed ^toijbo- 
^a coffin of PiO^Amis. Conjecture, liowev;^ 
range in Egyptian antiquity, and 8om p.pi ^tflj i|H HM u‘ 
suggested in; favour ufits being no tomh, bilfl£i£^sMl|h'aU' 
shrine imitative of the'original Cymha, or*fiM|lM^liman wtem' 
td which so many of the Indian emblems referi^'^iie Arft seems 
to have formed ,a vast source ot Pagan allegoric ^ipture»*' >*]^b0 
pecuniary value of tins Sarcophagus has been chtiifufted aHivety. 
large sum. It was the pronerty of Mr., Sidt, the jUllthh consul, 
and was, we uiidcrst.ind^ the subject of competition by the agents* 
of some foreign powers. , 

The obelisk of redgran^ ' rougKt home b^he Dispatch, for' 
Mr. Baukes juii., which 17 if ppevioiisly’-r^oved down thd" 

Nile from the island of Pfr' yon',"the hoidcrj of Nubia, has 
been safely unshipjicd at D^tfped, and is now lying on the deck 
of the sheer>liulk there, till it is r^'ady to be removed to Mr. 
Blues’s seat in Do^etshiie. ‘ *lt is particularly interesting, 
being-the first ever bright.cqEngland. Aitists .have already 
been making drawings*|Mil|r-j{ for the purpose of engraving; it 
.being supposed that it v^ry possibly furii^h a key-to the in¬ 
terpretation of the,hidrog^bigalt:haracter; since the Greek up¬ 
on the pedestal, which reoof^;d1^ first erpetion, under Ptolemy 
and Cleofiatra, near.20l(K) ycqjrs ago,-is irery piobabfy a transla¬ 
tion of the hieroglyphics with which all the foursidlM of t,he obe¬ 
lisk itself are tienly covered. i . 
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The celebrated Zodiac of Denderai or Tentyra, which, when 
first discovered by the Fieiich during their expedition to Egypt, 
occasioned much discussion respecting the antiquity of the earthy 
has been lately brought to Marseilles, and is to be conveyed to 
Paris. The Courief Frangais states, that the English Consul in 
Egypt opposed its removal, on the ground that it was within the 
district in which he had purchased the right of digging for cu« 
riosities, and wished to claim it for his Government. The dis- 
pute was referred to the Pacha, who determined in favour of the 
French explorers, M. iSauhiici and another. An account of their 
Journey is to be printed. - 

MEUID1A^S OF GRUKNWICH AND PARIS. 

On Tuesday, Sept. 25th, Captain Mudge, of the Royal Engi¬ 
neers (son of the late General Mudge), accompanied by M. Ma-« 
thieu. Member of the Royal Institute at Paiis, proceeded to Fair- 
light Downs, Hastings, and superintended the fixing of a vertical 
reflector, constructed by M. Mathieu, on the same spot selected 
by Gen. Roy 30 years since, to enable observations to be taken 
from the coast of France near Calais, for the purpose of re-mea- 
suring the distance between the meridian of the Observatories of 
Greenwich and Paris. The light from the leflector is visible at 
the distance of 90 miles ; it consists of four circular wicks, the 
largest of which is 10 inches in circumference ; it consumes two 
quarts oil in the hour; it is lighted an hour before sun-risc 
and sun-eet, and is kept burning for two hours. Capt. Mudge 
and M. Mathieii left Fairlight on the 24th ult. to proceed to 
join Major Colby and Capt. Kater in France. 

AFRICAN GEOGRAPHY. 

The following coinnmnii'ation fiom Mr. Bowdich, the author 
of the “ Mission to Ashantec,’’ and other works on Africa, &c. 
will be intcrcstijig* to our readers : 

** 1 observe that the date of the ihirty~¥iRST of jipril occurs 
in Mungo Paik’s last joinIIal, an crior which has escaped the 
notice of his editor, as well ns the correction of the traveller, 
who did not make an astronomical observation until the 17th of 
May, which, Iroiii the above cause, he calls the 16th, and con¬ 
sequently applied a wrong declination, as he continued to do in 
every subsequent observation. The consequence is, that the 
route is laid down considerably too much to the north; the la¬ 
titude of Yamiiia, for instance, substituting the correct declina¬ 
tion^ is reduced from 13 deg. 15 min. N. to 12 deg. 52 min. N., 
and the important position of Sego, which was considered to be 
definitely settled, as regarded the latitude, must be lowered more 
than the third of a degree in all the subsequent maps oi Africa.** 
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SHIRT TREES. 

** We saw on the slope of the Cerra Dnida,” says M. Hum- 
holdt, shirt trees fifty feet high. The Indians cut off cylindri¬ 
cal pieces two feet in diameter, from which they peel the red aqd 
fibrous bark, without making any iongiiiuliiial incision. This 
bark affords them a sort of garment, which resembles sacks of r 
very coarse texture, and without a scaiu. The upper opening 
serves for the head, and two lateral holes arc cut to admit the 
arms. The natives wear these shirts of niarima in the rainy sea¬ 
son : they have the form of the ponchos and 7 iianos of cotton, 
which are so common in New Granada, at Quito, and in Peru. 
As in these climates the riches and beneficence of nature are re¬ 
garded as the primary causes of the indolence of the inhabitants, 
the Missionaries do not fail to say in showing the shii ts of marima, 
* 111 the forests of the Oroonoko, garments are found ready made 
on the trees.' We may add to thii talc of the shirts, the pointed 
caps, which the spathes of certain palm tiecs futiiish, and which 
resemble coaiic net work.” 

LIST OF I'ATEMS FOR NEW INVENTIONS. 

To Thomas Martin and Charles Grafton, of Birmingham, print¬ 
ing ink manufacturers, foi their new method, of making fine light 
black of very superior colour, which fur distinction wom other 
blacks they called Spirit Black, and a new apparatus iiar produc¬ 
ing the same.—Dated 2-fth October 1821.—2‘jni)iitlis allowed 
to enrol specification. 

To Benjamin Tlioiupsoii, of Aytoii Cottage, Durham, gent., 
for his method of facilitating the convc).iiicc of cairiagcs along 
iron and wood railways, traiiiways, and other loads.—2llh Oc¬ 
tober.—2 nioiitlis. 

To Charles Tiiely the elder, of Kenton-sticct, Brunswick- 
s(|uare, Middlesex, cabinet-innkei, for certain impiovcmciits ap¬ 
plicable to window sashes either single or double, hung, lived or 
sliding sashes, casements, window shutteis and window blinds.— 
1st November.—b months. 

To Samuel Hobday, of Biniiingliam, patent snuffer maker, for 
bis new and iinpioved inetliod or pimciplc of munufactuiing the 
furniture for umbrellas and parasolN, and of uniting the same to¬ 
gether.—1st November.—2 months. 

To John Fiederiek Archbold, of Sergeants-Inn, Fleet-street, 
Loudon,Esq. for his mode of ventilating close carriages.—1st No¬ 
vember.—2 months. 

To Richaid Wright, of Mount Row, Kent Road, Surry, cn- 
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gineer, for certain improvements in the process of distillation.— 
9th November.—6 months. 

To David Redmund, of Agnes Circus, Old-Strect>Road, Mid¬ 
dlesex, engineer, for his improvements in the construction or ma¬ 
nufacture of hinges for doors.—9th November.—6 months. 

To Franz Anton Egells, of Britannia Terrace, City Road, 
Middlesex, engineer, for certain improvements on steam engines. 
—9th November —G months. 

To James Gardner, of Banbury, Oxfordshire, ironmonger, for 
his machine piepaiatory to melting in the manufacture of tallow, 
soap, and caudles, and which machine mav be used for other si¬ 
milar purposes.—9th November.—2 months. 

To John Bates, of Bradford, Yoikshiie, innchinc-makcr, for 
certain machinery for the ]>iirposc of feeding luinaces of every 
description, steam engine'*, and other hoilers, with coal, coke, and 
fuel of every kind.—9th Novcinhci.—G months. 

To William Westley Richards, of Biiiiiingham, gunmakcr, for 
his improvement in the construction of gun and pistol lucks.— 
lOth November.—2 months. 

To William Pcniosc, of Stnimmoigangs, Voikshirc, miller, 
for his vaiioub impiovcnicnts in the niachiiiciy for propelling 
vessels, and in vessels so pi opcllrd.—lOth No\cmbci.—(i months. 

To Edward Bowles Symes, of Lincoln’s-inn, Middlesex, Esq. 
for his expanding hydi astatic piston to icsist the prcssuic of cer¬ 
tain fluids, and slide easily in an imperfect c\liiider.—lOch No-* 
vember.—6 months. 

To Joseph Giout, of (iutter-Iaiic, Clicapsidc, London, ci ape- 
manufacturer, foi his new manufacture of crape, which ho con¬ 
ceives will he of gicat public utility,—liith November.—G 
months. 

To Neil Arnott, of Bcdford-squaic, Middlesex, Doctor in Me¬ 
dicine, for his inifiiovements connected with the production and 
agency of heat in lurnaccs, stcain- and air-cngincs,distil]ing,eva¬ 
porating. and blewing apparatus.—20th November —G mouths. 

To Kicliaid Macnniiiaia, of Canteibury-buildiiigs, Lambeth, 
Snriev, Estp for his impruM'incnt in paving, pitching, and co- 
Yciing sticets, roads, and other places.—20th November.—6 
months. 

To John Collingp, of Lambeth, Surrey, engineer, for his im^ 
provements on hinges, which he conceives will be of public utility. 
—22nd November.—G months. 

To Henry Robinson Palmer, of Hackney, Middlesex, civil cii- 
gineerf for his improvements in the coiistiiictiou of railways or 
trainrbads, and of the cai riage or carriagc.s to be used thereon.— 
^2nd November.—6 months. 


Obsci vat ions 



Barometric OlservtUions. 397 

Observations by Dr. Burney, at Gospojtj the height of his 
Barometer being 30 feet above low-water mark. 


Hour. 

j 

Barom. 

Ther.| 

Wind. 

18!21. A.M. 

Nov. 12. 8h 

Inches 

29-94 

62!50 96: 

S.W. 

9 

29-96 

53;.51 .% 

S.W. 

10 

29-99 

64 ,o;i 

S.W. 

11 

.'WOO 

5fi|65|33| 

S.W. 

12 

:i0 02 

59 S2 

S.W. 


PM 

1 mm riOb/79! s.w. 


State of the Weather. 

’ Sunshine and cMluifWitha*rrirfu.T, 
and eimu increasing from the 
< westwaid, the latter modifica¬ 
tion fornung agiay sky all the 
morning. 

‘ Do. do. and some low passing 
i oirrostrati. 

( Na.Hct'nt cimrili in conical and 
I seniirirciilai shapes. 

Daik luu'izontal htreaks of rirro- 
itmliiik, ciosoing the light tops 
ol cnitiuhuijclouA'i. 

A faint solar habi 44^ in diainr^ 
tei in tlu' incre.ising eimu , alj»> 
pasbing cumtdustrati. 

\ A coutiiiu.ll ion of the /<a/o, with 
f plumose cierus. 


A thennorneter phiued on a level with the basin of iny portable 
barometer, was all the morning 1 lower than the one attached 
to the top of the tube. I was induced to pay particular atten¬ 
tion to this observation, from seeing it mentioned in your Philoso¬ 
phical Magazine and Journal lor last June, p.4n8, that** two 
thermometers, one suspended on each .side and nearly in the 
centre of the barometrical tube, were 4 to .“i ®*'lower than the 
attached thermometer,*’ which I thought was an extraordinary 
discrepancy in so shoit a space downwaids. I have frequently 
tiicd this experiment within the last few tnoiuhs, but have never 
seen the tbennometer placed in the middle of the tube, or on a 
level with the basin of my baronictei, cither in wet or dry weather, 
lower than 1}**, notwithstanding tlic acciiiate adjustment, and 
coincidence of the tlieriiiomctcis when placed together. Ge¬ 
nerally it is about 1" lower when placed level with the basin^ in 
an airy room. 

Since the 14th ultimo, .’>.87.1 inches of lain have fallen here, 
making the cpiantity hw this ^eal np to the present time ^2*305 
inches, that is G‘(jl5 inches more than fell in the neighbourhood 
last year. 

The evaporation this year is compaintivcly srfiall, being up¬ 
wards of 12 inches less than the ({iiautity of rain : therefore, the 
giound must be in a very moist state to a good depth. 

The planet Fenm was seen with the naked eye this, and 
on the afternoon of the 5th iustant, when on or near the meri¬ 
dian ; and will become more visible in the open day, as she ad¬ 
vances to her greatvot elongation. 

Nov. 14,13121. Leigh- 
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Leighton, Nov. 22,1821. 
Dear Sir,—1 have the pleasure to send you the observations 
of the Barometer at this place and at Bushey, as usual, on 12th 
November. 


LEIGHTON. 


1821. 

Barom. 

Ther. 

att. 

a 

Wiad. 

Denom. 

Weather. 

8h 

29-578 

46 

45 

s.s. w. 

calm. 

Fine. 

9 

29-600 

47 

46 

S .S.W. 

do. 


10 

29-620 

48 

49 

s .s.w. 

do. 

Cloudv. 

11 

29-633 

484 

50 

s.s.w. 

do. 

Do. 

12 

29-643 


52 

S.S.W. 

do. 

Fine. 

1 

29-652 

49t 

52 

S.S.W. 

do. 



Bitsiiky. 


1821. 

Barom. 

Ther 

Thei. 

dct. 

Wind. 

Dciiom. 

Weather. 

8“ 

29-361 

50 

48 

W.S.VV. 

fresh. 

Dense fog. 

9 

29-379 

50 

49 

w.s.w. 

do. 

Cloudy. 

10 

29-i)99 

50 

50 

S.W. byS. 

Hinder. 

Do. 

11 

29-417 

51 

51 

W.S.W. 

fresh. 

Fine. 

12 

29-431 

52i 

52| 

W.S.W. 

do. 

Do. 

1 

29-435 

52-7 

52-5 

W. by S. 

do. * 



The calculated height of Bushey above LcightflM, by the ob¬ 
servations made in October, by Colonel Bcaufoy =212 1 feet. 

byB. Bevan. 211* 

by the obaeivatioiih of this month. • 209* 

My son Joseph has calculated the difference of the licights of 
Mr. Cary's instrument and mine for the last three months, as 
below, August .. .. 2.)2* feet. London below Leighton. 

September .. .. 25-1' 

October .. .. 2-1 S' 

Mean ol 3 months 2r>r 

1 had some hopes of hndiiig a section of the River Thames 
from London to the sea, either at the Trinity-House or at Guild¬ 
hall; but am suiry to say, no sujh document is to be found at 
either place. When the commercial importance of the river is 
considered, and the great interest, as a matter of science, such a 
section would command, it is rather surprising that no public 
body or society have yet obtained this desirable information. 

1 am, dear sii, yours truly, 

B. Bevan. 


NETEORO- 
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MKTEOROU>OICAL JOURNAL KEPT AT BOSTON^ 
LINCOLNSHIRE, 

BY MR. SAMUEL VEALL. 

[The lime of observation, unless otherwise stated, is at 1 P.M.] 


1821. 



Rill ii> 

meter. 

Slate of the Weather and Modification 
of the Clouds. 

Oct.l5 

DAYS. 

19 

55' 

30* 

Fine—rain A,M. 

16 

SO 

52- 

30* 

Cloudy 

17 

21 

53- 

29*90 

Fine—rain P.M, 

18 

22 

57* 

29*64 

Cluudv 

19 

23 

53- 

29*55 

Ditto 

SO 

24 

54*5 

28*70 

Rain—with brisk wind. 

SI 

25 

48* 

29* 

Fine 

8S 

26 

50* 

28*95 

Ditto 

S3 

S7 

52* 

29*15 

Cloudy—rain P.M. 

S4 

28 

50* 

29*96 

Ditto 

85 

89 

51* 

29*65 

Ditto—rain.,I^M. 

S6 

new 

56* 

29*83 

Ditto 

27 

1 

3J-5 

29*87 

Rain 

88 

8 

359*5 

30* 

Cloudy ' - / 

SO 

3 

"*53* 

89*95 

Fine ‘ 

30 

4 

53* 

29*80 

Ditto 

31 

5 

56* 

29*60 

Ditto—foggy ill the morning. 

Nov. 1 

6 

57* 

29*45 

Cloudy 

s 

7 

63* 

29*37 

Ditto 

3 

8 

56. 

29*37 

Ditto—heavy rain P.M. 

4 

9 

41*5 

28*88 

Rain and stormy 

5 

10 

43*5 

29*90 

Fine 

6 

11 

44* 

30*15 

Ditto 

7 

12 

46*5 

30*05 

Cloudy 

6 

13 

48* 

30*05 

Fine 

9 

full 

48* 

3o*oa 

Ditto 

10 

15 

46* 

29*88 

Cloudy 

11 

16 

54* 

29*10 

Rain 

is 

17 

51* 

29*60 

Fine 

13 

18 

50* 

29*13 

Cloudy—foggy morning. 

U 

19 

56* 

29*48 

Fine 


METEOKO 
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3fleieowlogif» 


MfiT^OROLOGlCAI. TABLE^ 

By Mr. Oary^ of* the Strand. 


Days of 
Jtfontb. 

1881. 

* 

• 

A 

a S 

U o 
oS 
00 


eter. 

U 

o . 

=1 

—1 

Heii'ht of 
the Barom. 
Inclieb. 

Weatfier. 

Oct. 87 

54 

59 

55 

30*23 

Cloudy 

’88 

55 

62 

46 

*32 

Cloudv 

29 

40 

53 

45 

•29 

Fair ' 

30 

48 

52 

46 

•10 

Fair 

31 

47 

59 

54 

29'96 

Fair 

Nov. 1 

56 

60 

57 

•94 

Fair 

8 

61 

62 

58 

*93 

Showery 

3 

55 

53 

47 

•85 

Rain 

4 

44 

46 

38 

•36 

Stormv 

6 

34 

44 

37 

30-18 

Fair 

a 

35 

45 

42 

•35 ' 

Fair 

7 

4^ 

50 

47 

•23 

Fair 

8 

4^ 

50, 

44 

•21 

Fair 

. 9 




•18 

Fair 

>1) 



.'50 

•14 

Foggy 

11 

50 


50 

29-91 


12 

50 

55 

47 

•93 


13 

46 

55 

55 

•90 

Cloully 

14 

55 

56 

54 

•83 

Cloudv 

15 

56 



•72 

' Cloudv 

16 

55 

50- 

5 b 

•41 

Stormy 

17 

50 

54 

50 

*70 

Rain 

18 

50 

50 

47 

30‘03 

Fair 

19 

50 

5^ 

46 

29*98 

Rain 

20 

47 

50 

47 

•93 

Cloudy 

2t 

50 

48 

40 

•78 

Showery 

e.lO 

45 

55 

50 ! 

■51 

Rain 

23 

50 

47 

39 

*90 

Showery 

24 

43 

53 

46 

•7o 

Cloudy 

25 

47 

47 

50 . 

•83 

Rain 

26 

54 

57 

50 

•s: 

Stormy 


N R. The Barometer’s height is taken at one o’clock. 


Obbcrvacions for Correspondent who observed the 

12tii Nov. 8 o’clock M. Barom. 29 882 Ther. attached 5i* Detached 50 

8S0 — — — 52 — — 55 

—, — I N. — — 'SSa — — — 55 — — 55 
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L^XXIi. Descripiicin of <m Appendage to 'toFFr's Blowpipe, 
to make it serve as a Stdfstiiuie for B'ruokes's Gas Blow¬ 
pipe, By Mr, H. B. Lesson. 

To Dr, TiUoch. 

ypp Nottiuftham, Nov. 16« If^L 

Sib, X he great danger attendant upon the burning the’ ex¬ 
plosive mixture of oxygen and hydrogen in Brookes’s 
pipe (even with Cumming's Safety Cylinder) has for some time 
keen a source of regret to the votaries of science. Those who 
have witnessed the beautiful and brilliant effects produced by the* 
gas blowpipe, and have considered the interesting nature of the 
facts that have been thereby developed, and the probable im¬ 
portance of the result of futirre experiments, must, lament that 
any one should be debarred from using that powerful agent. 
The interposition of a screen may indeed prevent the Atal effects 
attending the explosion of the gases; but when the operator 
hears the alarming crash that announces the desCraotkNt^of hiS 
apparatus, he must experience considerable disa]^:gnnt(nei^t At 
the loss of his blowpipe, and the disagreeable in(erl|bption of his 
experiments. The screen itself is an ineonveni^nee, as it confines 
the operator to one particular spot, and re||i^(^mu<Ai^mpli* 
cated apparatus, in order to allow ^ 

worked by a.-person on the outside. A.deiire to 

obviate tlief|J|HbvenienceB led me some tinfc ^ca t«MAtrive 
the safety 1l|i||pdflges of which I now send you a'dasarij^^^n^ as 
adapted to the improved hydraulic blowpipe described in No. 6, 
New Series of the ** Annals of Philosophy.” ARCD, fig, 1 (PI. VI.) 
represent the body of the blowpipe, wJH!(}K*^oiild be about twenty 
inches long, six inches wide, and two feei deep, and may be made 
of tinned iron, well peunted or japanned both inside and outside. 
There should be a lid to open on hinges*at>A, with a small hole 
in it to allow the top of the safety cisterri to pass through it; 
this lid is not represented in the figure. The box is separated 
into two parts as represented by the dotted lines at B D; the 
lower part of the box is about eleven inches deep, and communi¬ 
cates with the upper part by the cylinder £: this cylinder is si¬ 
tuated in the centre of tlie division B D; it is three inches in di¬ 
ameter, and reaches within half an inch of the bottom of tlie 
box. The air chamber F b supplied with gas or air through 
the pipe G, which should be about two feet long, one-fourth df 
an inch in diameter, and should be placed half an inch from the 
bottom of the box. The air issues through the pipe H, which 
should be about eleven inches long and the same diameter as the 
pipe G. To the top of the pipe H (which is strengthened by 
passing through the small shelf I) the safety appendages arc 
Vol,'58. No.284. Xbc. 1821. 3E screwed. 
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screwed. There is a brass cock at K, the plug of which is 
worked by a kdy on the outside of the box. This cock is in¬ 
tended to regulate the flow of gas into the safety cistern at I, 
and also to prevent any water entering the pipe when the box 
is filled with water above the level of the division B D. When 
air or gas is introduced into the chamber F, previously filled witli 
water through the pipe G, the air rises to the surface of the 
chamber, and expels the water through the cylinder £. The air 
cannot return through the pipe G, as the bottom of the pipe is 
closed by •the water. There is a small cock or plug at L, in or¬ 
der to empty the water occasionally. 

Figures 2 and 3 are sections of the safety ap|)endages deli¬ 
neated of the real size. A B represents the cistern, which is 1 j 
inch in depth, and half an inch in its internal diameter; when in 
use, this cistern must be filled with mercury as high as the dotted 
line at B. G is a bent pipe through which the gas enters the 
cistern A B; to the end or this bent pipe there is screwed a small 
valve F; this valve consists of a conical plug which fits its socket 
perfectly air tight; to the bottom of the plug there is attached 
a tube with one or more small holes drilled in the top of it. 
There is a small plate screwed round the bottom of the tube, in 
order to assist the opening of the valve by presenting a larger 
surface to the action of the air. The tube is fitted into a socket, 
which allows it to work easily up and down. The gas enters 
the tube* at K, forces up the valve, and isiflpt through the 
small holes below the plug, round which it passhs into the bent 
pipe G. The valve must be made very true and light, and should 
nave some small grooves at the top of the plug in order to afford 
a passage for the gas when the valve rises against the bottom of 
the bent pipe G. The section represents the valve lifted up as 
when in action. The lid C D screws into the cistern at A B; it 
is hollowed out in a conical form at D, and has the hole at E 
filled either with a piece of cane or wire-gauze. The gas which 
enters the cistern at H, below the surface of the mercury, col¬ 
lects in the conical part of the lid at D, and passes through the 
cane or wire-gauze at E into the jet pipe, which screws into the 
lid at C. The safety appendages are connected with the pipe H 
by a screw at the bottom of the valve as shown at 1, fig. 1. 
When the cane or wire-gauze does not prevent the ignition of 
the gas in the safety cistern, the expansion of the gas forces the 
mercury up the bent pipe G, which falling on the plug shuts the 
valve, and closes all communication with the air chamber F, 
fig. 1. As soon as the ignition of the gas has ceased, the mer¬ 
cury returns into its place, and the gas flows through the cistern 
as at the commencement. 

1 shall now endeavour briefly to show the disadvantages at¬ 
tending 
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tending the use of Brookes’s gas blowpipe with Cummiiig’s safety 
cylinder as at present adopted, and will then state hour I con¬ 
ceive they are obviated in the one I have described. Brookes’a 
blowpipe is obliged to have its sides made very thick and strong, 
in order to bear the condensation of the gases; consequently, 
when an explosion takes place, the sides are driven in all direc¬ 
tions, like the fragments of a bomb, to the great danger of those 
near it; whereas, admitting the possibility of an explosion in the 
one now described, 1 know from experiment, that when the gases 
are exploded in a tin vessel similar to the body of the hydraulic 
blowpipe, the effect is simply to tear open the sides without se¬ 
parating them from the rest of the instrument. When an ex¬ 
plosion takes place in Brookes’s blou'pipc,it is usually destroyed; 
whereas, owing to what has been before stated, the hydraulic 
blowpipe might generally be repaired at a trifling expense. 

From the experiment above mluded to, 1 know that the water 
greatly deadens the force of the explosion; as the water is driven 
up the cylinder, which acts somewhat like a Welter’s tube of 
safety, and would probably, could the sides of the box be made 
sufficiently strong, entirely prevent the bursting of the blow- 
pipe. 

As the condensation in Brookes’s blowpipe diminishes, the 
flow of gas naturally becomes weaker, and this is probably the 
reason that tb^m^ame so frequently recedes. In addition to 
these inconveinences, the operator is interrupted every'hp|fmi- 
nuto by the necessity of replenishing the blowpipe with gas, prrd 
cannot without an assistant continue an experiment for ^ny' 
length of time. In the hydraulic blowpipe the whole of the gas 
is introduced at once; consequently there is nq interruption of 
the experiments, and the gas is not contaminated by remaining 
in the bladder, which very much deteriorates it. 

To fill the hydraulic blowpipe with gas, nothing more is ne¬ 
cessary than to fill a bladder, screw it on the top of the pipe G, 
and squeeze the gas out with the hands. No condensing syringe 
is required for that purpose. This, and the power of completely 
exhausting the air chamber by filling it with water, renders the 
gas much less liable to be contaminatrd by atmospheric air. 

Ill Cumming’s safety cylinder the oil, or water, is constantly 
dropping through the valve at the bottom; so that, if used for 
any length of time, the whole of the oil or water escapes through 
the gas chamber, and leaves the cylinder completely empty; the 
great force by which the valve is opened in Cumming’s safety 
cylinder, owing to the condensation of the gases, prevents it from 
closing properly when the gas within the cylinder is ignited, so 
that the expansion which then takes place (and which acts 

3 £ 2 rather 
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rather on the surface of the oil or water than upon the valve it¬ 
self) drives the oil or water through the valve, and thus removes 
all obstructions to the further progress of the flame. 

In the hydraulic blowpipe the pressure of the gas on the valve 
Is comparatively trifling, so that the least counter pressure is 
sufficient to close it; the mercury cannot be driven through the 
valve, which is so constructed that it cannot be moved out of its 
vertical position, and the mercury must fall on the centre of the 
plug, which of course is immediately closed. 

In Brobkes's blowpipe there is a great waste of gas, as the last 
portion remaining in the chamber cannot be made use of, owing 
to the condensation ceasing; whereas in the hydraulic blowpipe 
the whole is forced out by the action of the water. 

There is no occasion to fill the gas chamber with gas, as the 
water will force the whole out, be the quantity ever so small; uud 
should the pressure of the water be found too weak, it is very 
easy to fill the blowpipe five or six inches above the level of the 
division A B, fig. 1; but care must be taken before putting in 
this additional quantity to close the cock at K, otherwise the 
water entering the pipe H would be driven up into the safety- 
dstem and occasion much inconvenience. 

, The safety appendages, if mercury be employed, must of course 
be made of iron; but those who prefer oil or water will find it 
easier to get them made of brass. 

Those who choose it may easily use a screen with this blow¬ 
pipe by merely elongating the jet pipe, and they would have 
no need of any condensing syringe to be worked horizontally 
tlirough the screen as in Brookes’s, since the whole of the gas 
would be introduced into the gas chamber before the experiments 
commenced. 

A small gauge to measure the quantity of air or gas in the 
chamber might be convenient, and could be easily formed by at¬ 
taching a properly graduated rod to a cork float; and if a small 
bole were made in the top of the box for the rod to pass through, 
it would of course indicate by its rise and fail the quantity of air 
or gas in the chamber. 

Bhould future experience confirm the opinion I have been in¬ 
duced to form of the safety of my appendages, we should have one 
instrument capable of producing every degree of heat from that 
requisite for roasting ores, bending glass, &c. to that necessary 
for the fusion of the most refractory bodies. 

When this instrument is to be used as a common blowpipe, 
nothing more is necessary than to unscrew the safety appen¬ 
dages from the pipe H, and simply to screw the jet pipe in their 
place. 


The 
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The hydraulic blowpipe might also be converted into an ex¬ 
cellent gashdider for such gases as are unabaorbable by water. 

Hoping you mil excuse my trespassing so long on the time and 
patience of your readers, 1 remain, sir, yours most obediently, 

H. B. Lesson. 

P. S. As it is frequently desirable to have some means of pre¬ 
serving the products of experiment iinexposed to the action of 
the atmosphere, the operator should procure some small glass 
tubes, open at one end but hermetically sealed at the other: 
when wanted for use, nothing more is necessary than to heat 
the tube o\'cr a spirit-lamp so as to expel the air, and then in¬ 
troducing the product of experiment, immediately to close the 
open end of the tube by hermetically sealing it. 

The preceding Paper was accompanied hy the following Letter 
from Mr. John Murray. 

To Dr. Tilhch, 

Sir,—In submitting to you Mr. Lecson’s description of an 
appendage to Toiii;*s blowpipe, by means of which it may be 
m^e to substitute Brookes's instrument for the explosive atmo¬ 
sphere, 1 take leave to add, that when Mr. L* mentioned the 
idea to me, I suggested an iion cylinder tg contain meremy in¬ 
stead of oil or water, on the plan adopted by the Marquis Ri- 
dolh of Florence, and which I described in a former Ifomber of 
the Philosophical Magazine.^' With Dr. Hope*s Safety Wire- 
gauze Box, I found it quite safe, charged with an explosive at^ 
inosphere; and I may here add, that with this attached to 
Brookes*s blowpipe, I never had any explosion. I have used it 
two years, and without water or oil in the safety cistern. 

1 suggested the cylindrical double valve which Mr. Leeson 
has mcidified. The cane I mentioned as uniting all the advan¬ 
tages of a system of capillary tubes, and it is of considerable con¬ 
sequence to prevent explosion in the cylinder itself; for,if the 
receding explosive flame were suffered to acquire the momentum, 
it would thereby gain; the safety valve might be so injured as to 
give way altogether by the force of repeated subsequent explo¬ 
sions. • 

I have since fitted up the safety cistern with a bundle of iron 
wires, and, with the addition of a capillaiy pipe as a jet, I operate 
without the least danger. 

1 have deemed it proper to add these explanatory observations, 
and am, with much respect, sir, your obedient servant, 

London. J. Murray. 


LXXXIII. Ficr- 
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LXXXIII. Further Researches on the magnetic Pheenomena 
produced by Electricity; with some new Experiments on the 
Properties of eteclrifiml Bodies in their Relations to conducting 
Powers and Temperature, By Sir Humphry Davy> Bart, 
P.R,S,* 

I. In my letter to Dr. Wollaston jn the new facts discovered 
> by M. Oersted, which the Society has done me the honour to 

publish, I pientioned, that 1 was not able to render a bar of steel 
magnetic by transmitting the electrical discharge across it through 
a tube filled with sulphuric acid; and 1 have likewise mentioned, 
that the electrical discharge passed across a piece of steel through 
air, rendered it less magnetic than when passed through a me¬ 
tallic wire; and 1 attributed the first circumstance to the sul¬ 
phuric acid being too bad a conductor to transmit a sufficient 
quantity of electricity for the efilect; and the second, to the elec¬ 
tricity passing through air in a more diffiised state than through 
metals. 

To gain some distinct knowledge on the relations of the dif¬ 
ferent conductors to the magnetism produced by electricity, 1 in¬ 
stituted a series of experiments, which led to veiy decisive results, 
and confirmed my first views. 

II, ' I found that the magnetic phsuomena were precisely the 
same, whether the electricity was small in quantity, and passing 
through good conductors of considerable magnitude; or, whether 
the eon^tors were so imperfect as to convey only a small quan¬ 
tity of electricity; and in both cases they were neither attractive 
of each other, nor of iron filings, and not afiected by the magnet; 
and the only proof of their being magnetic, was their occasioning 
a certain small deviation of the magnetized needle. 

Thus, a large piece of charcoal placed iii the circuit of a very 
powerful battery', being a very bad conductor compared with the 
metals, would not affect the compass needle at all, unless it had 
a very large contact with the metallic part of the circuit; and if 
a small wire was made to touch it in the circuit only in a few 
points, that wire did not gain the power of attracting iron filings; 
though, when it was made to touch a surface of platinum foil 
coiled round the end of the charcoal, a slight effect of this kind 
was produced. And in a similar manner fused hydrate of po- 
tassa, one of the best of the imperfect conductors, could never 
be made to exert any attractive force on iron filings, nor could 
the smallest filaments of cotton moistened by solution of hy¬ 
drate of potassa, placed in the circuit, be made to move by the 
magnet; nor did steel needles floating on coik on an electrized 

* Frifoi the Tiaasavtioiu of the Koyal Society for 1821, Port II. 

solution 
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solution of this kind, placed in the Voltuc circuit, gain any po¬ 
larity ; and the only proof of the magnetic powers of electricity 
passing through su^ a fluid, was afforded hy its effect upon the 
magnetized needle, when tlie metallic surfaces, plun^d in the 
fluid, were of considerable extent. That the mobility of the 
parts of fluids did not interfere with their magnetic powers as 
developed by electricity, 1 proved, by electrifying mercury, and 
Newton’s metal fused, in small tubes. These tubes, placed In 
a proper Voltaic circuit, attracted iron filings, and gave magnetic 
powers to needles; nor did any agitation of the mercury or me¬ 
tal within, either in consequence of mechanical motion or heat, 
alter or suspend their polarity* 

III. Imperfect conducting fluids do not give polarity to steel 
when electricity is passed through them; but electricity passed 
through air produces this effect. Reasoning on this pheeiiome- 
non, on the extreme mobility of the particles of air, I cou- 
cluded, as M. Arago had likewise done from other considerations, 
that the Voltaic current in air would be affected by the magnet. 
1 failed in my first trial, which 1 have referred to in a note to 
my former paper, and in other trials made'fince,'by uelng too 
weak 8 magnet; but I have lately had complete sncceasL;*and 
the experiment exhibits a very striking phampmenon* i 

Mr. Pepys having had the goodness to charge the gren bat¬ 
tery of the London Institution, consisting of tym 4lhousai^mmble 
plates of zinc and copper, with a mixture of fidS parti^. water^ 
108 parts of nitrous ac'id, and 25 parts of sulphuric*im|dl the 
poles were connected by charcoal, so as to make an co¬ 

lumn of electrical light, varying in length from one to four in^p, 
according to the state of rarefaction of the atmosphere ill v^ch 
it was produced; and a powerful magnet being presenteii to 
this arc or column, having its pole at a very acute angle to it, 
the arc, or column, was attracted or repelled With a rotatory 
motion, or made to revolve, by placing the poles in different 
positions, according to the same law as the electrified cylinders 
of platinum described in my last paper, being repelled when the 
negative pole was ou the right hand by the north pole of the 
magnet, and attracted by the south pole, and vice versd. 

It was proved by several experiments that the motion depended 
entirely upon the magnetism, and not upon the electrical induc¬ 
tive power of the magnet; for masses of soft iron, or of other 
metals, produced no effect. 

The electrical arc or column of flame was more easily aflected 
by the magnet, and its motion was more rapid when it passed 
through dense than through rarefied air; and in this case, the 
conducting medium or chain of aeriform particles was much 
shorter. 


I tried 
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1 tried to gain similar results with currents of common elec¬ 
tricity sent through flamei and in vacuo. They were always af¬ 
fected by the magnet j but it was not possible to obtain so de¬ 
cided a result as with Voltaic electricity, because the magnet 
itself became electrical by induction, and tiiat whether it was in¬ 
sulated, or connected with the ground*. 

IV. Metals, it is well jtnown, readily4ransmit large quantities 
of electricity; and thb obvious limit to the quantity which they 
are capable of transmitting seems to be their fusibility, or vola¬ 
tilization* by the heat which eiect^dty produces hf its passage 
through bodies. 

Now 1 had found in several experiments, that^tho intensity of 
this heat was connected with the nature of \lie medium by which 
the body was surrounded ; thus a wire of |]||stipvim' which was 
readily fused hy transmitting the cham/rmw^^yollaic battery 
in the eithausted receiver of an dequi](|i in^qjy a much 

lower degree of temperature* l^mflflng circumstance, 

it occurred to me, that by plpinCj^w^ medium much 
denser than air, such as ether, idcohm, water, 1 might 

enable tltent to transmit a much higher char|^<of electricity than 

I convey without being destroyed in aiv} and thus not 
ome new results as to the magnetic states of such 
likevrise, perhaps, determine the actual limits to the 
limwmit bodies to conduct electricity, and the relations 
wers. 

d platinum of of three inches in length, was 
, by being made to transmit the electricity of two 
' ten zinc plates of four inches with double copper, 
lorged: a similar wire was placed in sulphuric ether, 
irge trunsWitted through it. h became surrounded 
by globulw of gas; bdt no other change took place; and in this 
situatiqo it bo|iuhe discharge from twelve batteries of the same 
kind, exhibij^^^the same plimnomena. When only about an 
inch of it wi^ heated by tjiis high power in ether, it made the 
ether boil, and becansp^^te hot under the globules of vapour, 
and then rapidly decomposed the ether, but it did not fuse. 
When oil or water was'sub^tituted for the ether, the length of 
the wire remaining the same, it was partially covered with small 
globules lof gas, but did not become r'^d hot. 

Oh trying the- roagiietic powers of this wire in water, they 

* 10 Mds semsl espeiiments on the effects of currents of electiidty si- 
multoneonsly passing thiough au in diffcicnt states of rarefaction in the 
same snd Cerent diiections. both fiom the Voltaic and common electiical 
batteries; bnt I could not establish the fact of their magnetic attractions or 
^^sj^lsions with rccaid to eadi other j which probably wu owing to tiie im- 
posbMtty of brining them sufidsntiy near. 


were 
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>v«re found to be very great^ aod the quantity of iron filings that 
It attracted* waa aiicb as to (bm a cylinder round it of nearly 
the tenth of an incKio diatneteh 
To aieertain ivhcther abort lengtltt of 6ne wire, prevented from 
fuving by being kept cool, transmitted the whole electricity of 
poverfiil Voltaic liqiteries, 1 made a second tndependeiu circuit 
from the wi of tbe batt^ noth sdver bares in water, so that 
the chentical decomposition of the water IptHcated a lesiduam 
of electricity ip the battery. Operating in this way, 1 found that 
an inch of wire of platinuii} of aept cool by water, left a 
great reiiduid'< charge of electricity iii a combination of twelve 
batteries of same Mud asr those above mentioned ; and ^tr 
making ifYidrel I found that it was barely adequate to'ifrs- 
cbarge sis bBjjpmm* * 

V. tbq| tlupw was • UatU to the quantity 

of electficifjNmM of tnOumitting, it became 

cosy to 1 nstmljtlUfiM^e;^^ the difierfsnt cohdoetiitg flowers 
of difrereiM i ^ ^ lelnMon of this power 

•io the tempmtH^^fiP^rrare, or tite copductiffg 

body, and to tbj^oiim^nit of elcctio-miqPhMp V 

These expCnmitflte stere made as nearly 
same circumitap^^e same connecting «mp6r wir4 
used in all casesir their diapieter being nbwe ihan 
an inch, and th# contact being alwayeligrinwrffVQ { 
parts of the satoe solutions of acid and bq|6r wore i 
the (frflferent batteries, and the same silver wires Ipd 
cuit with ulufer were employed in the dilBetent tridlfif ^ 
no globules of gas were observed upon Uie n^tlvqi 
of the second circuit, it was concluded that tlw mM ^ 

ducting chain, or the primary chcuit, wfw adeqi|Btt to Xlliws* 
charge of the combination. To describe morej^tiilU^ im^e 
precautions observed, would be tedious to are 

accustomed to expeiiments with the Voltaic aPp^atils,'atid un¬ 
intelligible to others; and aftei all, in researches of this nature, 
it is impossib'e to gam moie than apprcUrimations tb true results; ^ 
for the gas disengaged upon the plates, the^d^lufent distancea,of 
the connecting plates, and the slight differenoerof time in 
the coimexions, all inteifere with their pei1c|t occuracyf 
The most remarkable geneial result tbatTobtainea 1^ thM 
leiearches, and which I slialt mention frnt, HI it infhienip^ Coe 
others, was, that the conducting power oj metallic iodifit pfrfta 
with the temperatwe, and was lower tfi some inverHrfififf of 
the temperature was higher. 

Thus a wire of platinum of -rfr, imd three indies in length^ 
when kept cool by oil, diachaigedthe electncity of two batteries, 
Vd. 58. No. 284. Dee, 1821,^ 8 F or 
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or of twenty double plates; but when suffered to be heated by 
exposure in the air, it barely discharged one battery. 

Whether the heat was occasioned by the diectricity, or applied 
to it from some other source, the effect was the same. Thus, a 
wire of platinum, of such length and diameter, as to discharge a 
combination without being considerably heated, when the flame 
of a spirit lamp was applied to it so as to make a part of it red 
hot, lost its power of discharging the whole electricity of the 
battery, as was shown by the disengagement of abundance of gas 
in the secondary circuit; which disengagement ceased as soon as 
the source of heat was withdrawn. 

There are several modes of exhibiting this fact, so as to pro¬ 
duce effects which, till they are witnessed, must almost appear 
impossible. Thus, let a fine wire of platinum of four or five 
inches in length be placed in a Voltaic circuit, so that the elec¬ 
tricity passing through it may heat the whole of it to redness, 
and let the flame of a spirit lamp be applied to any part of it, so 
as to heat that part to whiteness, the restof the wire will instantly 
become cooled below the point of visible ignition. For the con¬ 
verse experiment, let a piece of ice or a stream of cold 
air be implied to a part of the wire; the other parts will imme- 
diatcl ^e cdme much hotter; and from a red, will rise to a white 
heat, '^he quantity of electricity that can pass through that 
part of tHe wire submitted to the' cbahges of temperature, is so 
mudi sqii^ler when it is hot than when it is cold, that the abso¬ 
lute t^perature of the iVhole wire is diminished by heating a 
part oC it, and, ifice versd, increased by cooling a part of it. 

In rampariiig the conducting powers of different metals, 1 
found mneh greater differences than 1 had expected. Thus, six 
inches of silver wire of discharged the whole of the electri¬ 
city of sixty-five pair of plates of zinc and double copper made 
active by a mixture of about one part of nitric acid of com¬ 
merce, and fifteen parts of water. Six inches of copper wire 
of the same diameter discharged the electricity of fifty-six pairs 
of the same combination, six inches of tin of the same diameter 
carried off that of twelve only, the same quantity of wire of pla¬ 
tinum that of eleven, arid of iron that of nine. Six inches of 
wire of lead of seemed equal in their conducting powers to 
the same length of copper wire of the wires were kept 

as cool as possible by immersion in a basin of water 

1 made a number of experiments of the same kind, but the 
results were never precisely alike, though they sometimes ap- 

* Water is so bod a conductor, that in experiments of this kind its effects 
may be neglected altogether, and these effects were equal in all the ezperi- 
meuta. 

proBched 
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proached very near each other. When the batteries were highly 
charged, so that the intensity of the electricity was higher, the 
differences were less between the best and worst conductors, and 
they were greater when the charge was extremely feeble. Thus, 
with a fresh charge of about one part of nitric add, and nine 
parts of water, wires of of silver and platinum five inches 
long, discharged respectively the electricity of 30, and seven 
double plates. 

Finding that when different portions of the same wire plunged 
in a non-conducting fluid were connected with different parts 
of the same battery equally charged, their conducting powers 
appeared in the inverse ratio of their lengths; so, when six inches 
of wire of platinum of fkv disch.'irged the electricity of ten 
double plates, three inches discharged that of 20, inch that 
of 40, and one inch that of 00; it occurred to me that the con¬ 
ducting powers of the different metals might be more easily com¬ 
pared in this way, as it would be possible to make the contacts 
in less time than when the batteries were changed, and conse¬ 
quently with less variation in the charge. 

Operating in this way, 1 asceituin^ that In (fiaohj^gnig ttilS* 
electricity of 60 pairs of plates, one inch of pU|ti9W ipasr equal 
to about six inches of silver, to 5| inches of Ito l^ir of 

gold, to 3*8 of lead, to about -,1*^ of palladiuih, gpq 
all the metals being in a cooling fluid inedium.' 

I found, as might have been expected, that the jjiadtfcting 
power pf a wire for electricity, in batteries of the size and num¬ 
ber of plates just described^ was nearly directly as the mass | 
thus, when a certain length of wire of platinum discharged one 
battery*^, the same length of wire of six times the weight dis¬ 
charged six batteries j and the effect was exactly the same, pro¬ 
vided the wires were kept cool, whether the mass was a single 
wire, or composed of six of the smaller wires in contact with 
each other. This result alone showed, that surface had no re¬ 
lation to conducting power, at least for electricity of this kind, 
and it was more distinctly proved by a direct experiment: equal 
lengths and equal weights of wire of platinum, one round, and 
one flattened by being passed transversely through rollers so as 
to have six or seven times the surface, were compared as to 
conducting powers: the flattened wire was the best conductor 
in air from its greater cooling powers, but in water no difference 
could be perceived between them. 

* VI. 1 tried to make a comparison between the condueting 
powers of fluid menstrua and charcoal and those of metab. Six 
inches of platinum foil, an inch and l-5th broad, were placed PI 

• A foot of this wire weighed 1*13 gr^ a foot of the other 67 grains.' 

3 f a vessel 
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a vessel which could be filled with any naline solution; and a 
similar piece of platinum placed opposite at an inch distance; 
the whole was then made part of a voltaic circuit, which had 
' likewise another termination by silver wires in water; and so¬ 
lution of salts added, till gas ceased to be liberated from the ne¬ 
gative silver wire. In several trials of this kind it was found 
that the whole of the surface of six inches, even with the strongest 
solutions of common salt, was insuificent to carry oif the elec¬ 
tricity even of two pair of plates; and a strong solution of po- 
tassa,carried off the electricity of three pair of plates only; 
whereas an inch of wire of platinum of j (as has been stated) 
carried off all the electricity of 60 pair of plates. The g<is li¬ 
berated upon the surface of the metals when they are placed in 
fluids, renders it impossible to gain accurate results; but the 
conducting potver of the best fluid conductors, it seems probable 
from these experiments, must be some hundreds of thousand 
times less than those of the worst metallic conductors. 

A piece of well-burnt compact box-wood charcoal was placed 
the (dreuit, being of an inch wide by thick, and con¬ 
nected with large surfaces of platinum. It was found that one 
inch bhd iV carried off the same quantity of electricity as six 
inches of wire of platinum of 

VII.*, 1 made some experiments with the hope of ascertaining 
the exact change of ratio of the conducting powers dependent 
upon th« change of the intensity and quantity of electricity; but 
I did not succeed in gaining any other than the general result, 
that the higher the intensity of the electricity, the less difficulty 
it had in passing through bad conductors; and several lemaik- 
able phaenomena depend upon this circumstance. 

'Fhus, in a battery where the quantity of the electricity is very 
great and the intensity very low, such as one composed of plates 
of zinc and copper, so arranged as to act only as single plates 
of from 20 to 30 feet of surface each, and charged by a wealc 
mixture of acid and water. Charcoal made to touch only in a 
few points, is almost as much an insulating body as water, aud 
cannot be ignited, nor can wires of platinum be heated when 
their diameter is less than of an inch, and their length three 
or four feet; and a foot of platinum wire of ^ is scarcely heated 
by such a battery, whilst the same length ot silver wire of the 
same diameter is made red hot; and the same lengths of thicker 
wires of platinum or iron arc intensely heated. 

The heat produced where electricity of considerable intensity^ 
is passed through conductors, must always interfere with the ex¬ 
act knowledge of the chtnges of their conducting powers, m is 
proved by the following experiment. A battery of 20 pair of 
plates of zinc, and capper plMes 10 inches by 6, was very highly 

^ charged 
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charged with a mixture of nitiic acid and water, so as to exhibit 
a considerable intensity of electrical action, and the relative con* 
ducting powers of silver and platinum in air and water ascer¬ 
tained by means of it. In air, six inches of wire of platinum of 
discharged only four double plates, while six inches of silver 
wire of the same diameter discharged the whole combination: 
the platinum was strongly ignited in this experiment, whilst the 
silver was scarcely warm to the touch. On cooling the platinum 
wire by placing it in water, it was found to discharge 10 double 
plates. When the intensity of the electricity is very high, how¬ 
ever, even the cooling powers of fluid media are of little avail: 
thus, I found that fine wire of platinum was fused by the dis¬ 
charge of a common electrical battery under water; so that the 
conducting power must always be diminished by the heat gene¬ 
rated, in a greater proportion as the intensity of the electricity 
is higher. 

It might at first view be supposed, that when a conductor 
placed ill the circuit left a residuum of electricity in any battery, 
increase of the power of the battery, or of its surface, would not 
enable it to carry through any additional i|uantity«‘ This, how¬ 
ever, is far from being the ease, ' - 

When saline solutions were placed in the drepU td A battei^ 
of 20 plates, though they discharged a very amOll qu^titv only 
of the electricity, when the troughs were onW a qdartcr full, yet 
their chemical decomposition exhibited thenict of a i^ch larger 
quantity passing through them, when the cells weM filled with 
fluid. 

And a similar rireumstance occurred with respect to a wire of 
platinum, of such a length as to leave a considerable reaiduum 
in a battery when only half its surface was used; yet when the 
whole surface was employed, it became much hotter, and never¬ 
theless left a still more considerable lesiduum. 

Vlll. 1 found long ago, that in increasing the number of al¬ 
ternations of similar plates, the quantity of electricity seemed to 
increase as the number, at least as far as it could be judged of 
by the effects of heat upon wires; but only within certain limits, 
beyond which the number appeared to diminish rather than in¬ 
crease the quantity. Thus, the two thousand double plates of 
the jLondoii Institution, when arranged as one battery, would 
not ignite so much wire as a single battery of ten plates with 
double copper. 

It is not easy to explain this result. Does the intensity mark 
the rapidity of the motion of rhe electricity > or, merely its di¬ 
minished attraction for the matter on which it acta? and does 
this attraction become less ki proportion as the circuit, through 

which 



4T4 On the magnetic 'Phcemmena produced ly Electridly. 

which it passes, or in which it is generated, contains a greater 
number of alternations of bad conductors ? 

Mr. Children, in his account of the experiments made with 
his battery of large plates, has ingeniously referred the heat pro¬ 
duced by the passage of electricity through conductors, to the 
rcbi^tance it meets with, and has supposed, what proves to be 
the fact, that the heat is in some inverse ratio to the conducting 
power. The gieate&t heat liowover is produced in air, where 
there is reason to suppose the least resistance 5 and as the pre¬ 
sence of heat renders bodies worse conductors, another view may 
be taken, namely, that the excitation ol heat occasions the im¬ 
perfection of the conducting power. Uut till the causes of heat 
and of electricity are known, and of that peculiar constitution of 
matter which excites the one, and transmits or propagates the 
other, our reasoning on this subject must be inconclusive. 

I found that when equal portions of wires of the same diame¬ 
ter, but of different metals, were connected together in the cir¬ 
cuit of a powerful Voltaic batter), acting as two surfaces, the 
metals were heated in the following order: iron most, then pal¬ 
ladium, then'platinum, then tin, then xinc, then gold, then lead, 
then coppet*, and silver least of all. And from one experiment, 
in which‘similar wires of platinum and silver joined in the same 
circuit were placed in equal portions of oil, dc appeared that the 
generation of heat was nearly inversely as their conducting power. 
Thus, the silver raised the temperature of the oil only four de- 
greet, whilst the platinum raised it twenty-two. The same re¬ 
lations to heat seem to exist, whatever is the intensitv of the 
electricity; thus, circuits of wires placed under water, and acted 
on by the common electrical discharge, were heated in the same 
order as by the Voltaic battery, as was shown by their relative 
fusion; thus, iron fusing before platinum, platinum before gold, 
and so on. 

If a chain be made of wire of platinum and silver, in alter¬ 
nate links soldered together, the silver wire being four or five 
times the diameter of the platinum, and placed in a powerful 
Voltaic circuit, the silver links are not sensibly heated, whilst all 
those of the platinum become intensely arud equally ignited. 
This is an important experiment for investigating the nature of 
heat. If heat be supposed a substance, it cannot be imagined 
to be expelled from the platinum; because an unlimited qutn* 
tity may be generated from the same platinum, t. e. as long os 
the electridty is excited, or as often os it is renewed. Or if it 
be supposed to be identical with, or an element of, electricity, it 
ought to bear some relation to its quantity, and might be ex.- 
pected to be the fame in every part of the chuo, or greatest in 
those parts nearest the battery. IX. The 
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tX. The iimgnetisfn produced by electricity, though with the 
same conductors it increases with the heat, as I mentioned! in 
my last paper; yet with diflerent conductors I find it follows 
a very different law. Thu«, when a cliaiii is made of difierent 
conducting’wires, and they are placed in the same circuit, they 
all exhibit equal magnetie powers, and take up equal quantities 
of iron filings. So that the magnetism seems directly as the 
quantity of electricity which they transmit. And when in a 
highly powerful Voltaic battery, wires of the same diameters and 
lengths, but of which the best conducting is incapable of wholly 
discharging the battery, are made, separately and successively, 
to form the circuit, they take up different quantities of iron filing, 
in some direct proportion to their conducting poweis. 

Thus, in one experiment, two inches of wire of ^ of an inch 
being used, silver took up 32 grains, copper 24, platinum 11, 
and iron S/g-. 


LXXXIV. Account of an Hydraulic Ormy on an improved 
Principle of Motion, By Mr, C, A. Bussy.. 

To Dr, Tilloch, 

Sir, — In pursuance of the suggestion of my much-^pected 
friend, the venerable Dr. Hutton, 1 am induced to cothnaunicate 
to the public a abort account of an improved .pvHiciple of mo* 
tion, adopted in an invention of mine, the hydraulic orrery, which 
has been so fortunate as to meet the particular approbation of 
many of our most distinguished philosophers. 

About three years past I was engaged, during my stay at 
New-York, in a course of experiments to determine the resistance 
opposed to solid bodies of various forms in their passage tliiough 
fluids. To perform these in the most simple and effectual man¬ 
ner, I provided a large circular bason or reservoir, and placed 
therein, near the circumference, any floating vessel that hap¬ 
pened to be the subject of trial. This vessel was connected by 
an arbor to a floating centre, held in its place by a small shaft 
passing through it, and erected perpendicularly from the bottom 
of the reservoir. The bottom of the floating vessel wiis pierced, 
and a syphon, which it carried, being soldered into the aper¬ 
ture, rose from it, and extending over the circumference of the 
reservoir, its other extremity depended in air at a lower level 
than the surface of the water. This outer leg of the syphon was 
closed at the bhttom; but a minute lateral apertuie, resembling 
a very small finger-hole of a flute, being made, the water spouted 

through 
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through it (when the.syphon was charged) in a direction parallel 
to the vesseh which instantly began to move with aeoelented ve¬ 
locity in an opposite coarse. In a few seconds a maximum was 
attained, and the future progress exhibited that beautiful, conti¬ 
nuous movement which can only find an ade^ate comparison 
in the silent gliding of the heavenly spheres. The idea instan¬ 
taneously impressed me, and has been subsequent^ cnAodied 
with the most encouraging success in the novel machine above 
mentioned. 

At present I have applied the principle, under appropriate 
modifications, no further than to the sun, the earth, and the 
moon, whose circuits, obliquities, parallelisms, and rotations, are 
displayed in apparently spontaneous movements on an area of 
five feet diameter. To effect these, four floating syphons are 
so combinedin succession, that a quantity of water equal to the 
discharge of a single stream about l>6th of an inch diameter, 
with a head of seven infbbcs, elicits every action. Each motion, 
as in D«toct»is perfectly independent j any one may be checked 
witl^piMiigl^piding another; and when the hydraulic orrery com- 
BMA^iyi^perations, it piactically illustrates those incipient and 
gradlMjl^MGe^rating movements which may be supposed to 
have |lVl<^withiu the mighty system itself, when, as in 

the h-of tbe greater motions were pro- 

bably ^M|uijS|wceession. 

Tbifr fM^Wravdple (founded on Barker’s mill, but now first 

and applied to a floating body) is ap- 
plicabtp^^Mncilil^ve variety of experimental and philosophical 
purposeSt^ truly equable, that 1 make the novel and inter¬ 

esting exoprinlkai^HP^^ociDg a perfect hydro-parabolic mirror 
54 inchiKiamet^pind thus cieate any magnifying power ad /iV/i- 
(am. wmdujig tab^ on this principle will preserve any particular 
velocity domig aii;^ required period of lime, and the motion ad¬ 
mits the most minute regulation, either by a variation in the 
length of the syphon, or of the size of the discharging aperture; 
or by so fixing a small flexible inclined plane to the syphon it¬ 
self, and bending it into the stream, as that any proportion of 
it« reacUoD may be neutralized by its action. 

Another mean of obtaining an universal standard of measure 
is hereby provided independently of the pendulum. Thus, a given 
parabolic speculum will invariably be formed by anv given rota¬ 
tion at any known level and latitude^ and the focal distance of 
any parabpla must under those circumstances be always a given 
dimeu^ou* 'A |;radihited revolving circle wiH ako practically 
mcgUitt sack mmate portions of time as are ^beyond the recog- 
iiiUon.of the most accurate astronomical cl^'ks. My orrery, 

when 
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wh«n in action, lowers the snriace of the water upon which It 
floats, about one inch in an hour \ it is stopped merely by blow¬ 
ing air into the syphons, or by preventing tlte efllux water in 
any other manner. 

tondoo. Nor. 1821 . C. A. BcniBT. 

P. S. 1 made the first, and comparatively imperfect, model hf 
my hydraulic orrery at New-York, where it was seen in action 
bv the Mathematical Professor Di. Adrian, of Columbia College, 
Dr. David Hosac, F R.S., Dr. Samuel L. Mitchill, Dr Mac 
Neven, and many other leading members of the American Phi¬ 
losophical Society, established by the Legislatuie of the State in 
that beautiful and flourishing eity. C. A. B. 


LXXXIV. On the rolling Pendulum. By Jambs Ivory, M.A, 

F,R,S. 

It is proposed to demonstrate that the properties discovered, by 
Huyghens, concerning the isochronous vibrations of RfolkltMk^ 
about different fixt axes, are likewise true Whfh flbt tNw 
upon cylindeis, provided the cylindeis roll mt 

Let c denote the radius of the cylinder 
dulum rolls; u, the distance of the axis of 
centre of gravity of the pendulum; ^ tl 
passing thiough the axis of the cylinder and 
makes, at the time t, with a vertical pit 
through the same axis. The whole mass of' 
let dm denote a molecule; x the distance of dig _ ^ 
zontal plane in which the axis of the cylind«Mlidle8hRnd|f Its^ 
distance from a fixt vertical plane, suppose %At cormh^ the 
axis of the cylinder and the centre of giavity ^ or 

when the pendulum is at rest. For the sake of sfnfjj^ieity^ we 
shdl suppose that the whole matter of the pendulum is ooiicesi- 
trated in a straight line; this supposition being made merely to 
alnidge algebraic expressions; for nothing is easier than to ex* 
tend what is proved in this case to a body of any figure. 

Now, the accelerations impressed upon dm by its connection 

with the pendulum are and 



and the acceleration re¬ 


ceived from gravity lag; g denoting the velocity acquired by a 
falling bo^y in one second: therefoie, IF Sx and 6y denote vari¬ 
ations subject to the law of the motion of the moleeuie, we shdi 
have this equation fiom the known principles of dynali^, viz. 

dt* 

tpjbe extended to aJl the 
molecules 


Srfffi. {g -} 8x-Sdm. 


the .ymbol S denoting an integi 
Vol.58. No.284.^. 1821. 
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molecules of the pendulum. The same formula will be more 
conveniently wiitten thus, 

***^"*‘ { \ = 0. 

Now, if r be the distance of dm fiom the axis of the cylin¬ 
der, we have 

a; = r co^ $; 

also, by the rolling of the cylinder, it is manifest that cp ta the 
distance of its axis from the fiat vertical plane; wherefore, 

jr =s r sin p — consequently, 

X — 1 sin ^ 

=s X (r cos — c) 


ddx 

dt* 

ddy 

dt~ 


ddp . . dp* 

r Sin 4 — . r cos p 

dl* ' 


dt- 


ddp , ^ \ «fe 

(r cos ^ — c) — 


r sill p : 


dt* dt* 

and the preceding equation will therefore become 

{J’r*dm — 2c co^p.frdm + c'm) 

dp* 


0 : 


+ c^.frdm 


+ g amp,/rdm. 

Now, by the nature of the centre of gravity, 

J'rdm ^ max 

and if we put mk* for the momentum of inertia of an axis pass¬ 
ing through the centre of giavity parallel to the cylinder, then 

yr* d»» = wi (A* + fl*) 

Hence, if we leave out m and put 

A» == ^» + (a — c)*; 
the foregoing equation will become 


In the case of vciy small vibrations, we may reject the terms 
above the first order; and then we get, 


dp* 


^ cosf) J + Sin p + gasnip. 


ddp 




sin p = 0. 


dt* ' 

p 

Now this equation, which is true of n body of any figure, belongs 

to a simple pendulum of the length - *: and hence if r denote 

the time of a complete oscillation of the rolling pendulum in a 
very small arc, we shall have 

,.*L=i!±fL + a-2», 




« being 
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7 [ being the circumference of the circle of which the diameter 
is 1. 

Again, let the same pendulum oscillate upon another cylinder, 
parallel to the first, and of the same radius wiin it, placed at the 
distance of fiom the centre of gravity: then, •/ being the time 
of an oscillation, we have as before 

>=iy^ + a'-2c 

a' 

s 

If we sujipose r ss ■r', then 1=^ and we get 
«=*' + '• +a'-2.. 

Subtract these ertuations and divide by e—a'; then 

A* + c* = aa\ (1) 

From this equation, ■» a', and a.substitute 

these values in the expresions of /, and we obtain 

/=fl + a'-2c. (2) ■ ' 

If we suppose c a 0; or, which is the same thing,,4f we sup¬ 
pose that the pendulum oscillates upon fixt exes, instead of 
rolling upon cylinders; the two foregoing equations will become 

A* a aa' 

/ a a -f a' 

Now these last equations, which are familiar to geometers, 
comprehend all the propci ties of the isochronous oscillations of 
a body upon difiereiit fixt axes ; and, by moans of the equa¬ 
tions (1) and (2), the like ]}roperties are extended to the case 
when the body rolls upon cylinders. It is to be observed that, 
in this investigation, it is not neccssaiily supposed that c, or the 
radius of the cylinder, is small: lor the qiiaiiiities left out in the 
general equation, were rejected on account of the smallness of 
the arc of vibration. 

We have supposed that the cylinders are parallel; but the 
isochronism of the oscillatimis does not absolutely require this 
condition. W'hcn the axis passing through the centre of gra¬ 
vity is parallel to a given line. A* is determined in quantity; but 
it does not follow conversely that, when A* is given, the axis will 
have only one position. On the contrary, if we except the cases 
of a maximum or a minimum, there are many different axes (they 
will be all contained in a conic surface) that have the same 
momentum of inertia, llie isoc^iibnllfcpf the oscillations upon 

3 G ^ tlic 
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the two cylinder will take place when they are parallel to two 
axes possessed of equal momenta of inertia, and when their di¬ 
stances from the centre of gravity satisfy the equation (1). The 
sum of these distances diminished hy twice the radius of the cy¬ 
linder will then, by equation (2), give the length of the simple 
pendulum that oscillates in the same time. 

Of ail the infinite number of cases in which the same body 
may oscillate in the same time upon two equal cylinders, there 
is one, and one only, in which the length of the simple pendu¬ 
lum of isochronous vibration, is equal to the distance between 
the surfaces of the cylinders; and that is when the axes of the 
cylinders are parallel, and situated in the same plane with the 
centre of gravity. We may add that the equation (2) does not 
take place, unless the equation (1) be satisfied ; which excludes 
an infinite number of caocs of oscillation in equal times, when 
the cylinders are placed at equal distances from the centre of 
gravity, parallel to one another, or to axes that have equal mo¬ 
menta of inertia. 

It is an indispensable in all that has been said, that the cylin¬ 
ders roll without sliding: the value of the ordinate y involves 
tbi. condition. 


Postscript. "-Having, in the last Magazine, investigated the 
expression of the refraction in Cassini's hypothesis, it may be 
worth while to deduce from it a formula for the case when a 
atar is not very near the horizon, for the sake of a comparison 
with the similar formula med in the construction of the French 
Tables. For this purpose nothing raoie is necessary than to ex¬ 
pand the terms in the value of r, p. 344, retaining only the 
quantities multiplied by jS, i /3, : thus we get 

^ <sin A . ^ sill A , . . , mh 

or, ri=^t.nA{l- /—.x - i ^ 


The French formula, AlSc. Celeste, vol. iv. p. 268, is this 


r = /3 tan A 


< atcii'A 


+ (?j; 


which exceeds the first value of r by the quantity tan A. 
Now /3 ss’0002938; and hence 

4 /3* tan A = 0"*027 tan A. 

At 70° from the zenith the difference will therefore be 0**074; 
and at 80°, which is beyond the proper limit of the formulae, it 
will amount to 0**154. We are therefore warranted in saying 
that, when the same elementary quantities are used, there is, 
practically speaking, in (mint of accuracy between 

the 
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the formula derived from the first and most simple hyfmthesu 
I elating to the constitution of the atmosphere, and that obtained 
by the last effort of scientific skill; and this is a coincidence 
which it is surely both curious and instructive :o mark. j ^ 

Erratum, —In the last Magazine, p. 342, I6th line from the 
top, the factor sjln A is wanting in the value of r. 


LXXXV. Some Ohervaiions and Experiments on the Papyri 
found in the Ruins (if Hertmlaneum. By Sir Humphry 
Daw, Bart, P,R,S,* 

In a paper, intended for piivate circulation only, on the MSS. 
found in the excavations made at Herculaneum, but which was 
published, by mistake, in the Journal of Science and the Arts, 
I have described, in a general manner, the circumstances which 
led me to make experiments on these remains, and mentioned 
some of my first observations on this subject. Mr. Hamilton, 
to whom this cominnnication was sent, entered into mv views 
with all that ardour for promoting the progress of useftii hlW- 
ledge which so peculiarly belongs to his charecter; and on his 
rcpieseiitation of them, the Earl of Liverpool sad Viscount 
Castlereagb, with the greatest liberality, placed at my disposal 
such funds as were requisite for paying the persons whom it was 
necessary to employ in trying new chemical methods of lUirolUlig 
the MSS. and for examining and preserving them When unrolled ; 
and His present Majesty, then Piince Regent, graciously conde¬ 
scended to patronize the undertaking. 

In this communication, I shall do myself the honour of laying 
before the Royal Society an account of all that I have been able 
to do on this subject; namely, first, a detail of my early expe¬ 
riments in England on fragments of papyri, which induced me 
to believe that chemistry might affoid coiiniderable assistance 
towards unrolling the MSS. Secondly, a description of the 
rolls in the Museum at Naples, and of some analytical experi¬ 
ments 1 made upon them. Thirdly, a detail of the various che¬ 
mical processes cairied on in the Museum at Naples on the MSS., 
and of the reasons which induced me to renounce my undertaking 
before it was completed. And lastly, some general observations 
on the MSS. of the ancients. 

1 trust these matters will not be found wholly devoid of in¬ 
terest by the Society, and that they will excuse bome repetitions 
of what I have stated in the Report before referred to, as they are 
necessary for a complete elucidation of the subject. 

* From the Tranasotioas of the RonMNNlfg|y fisr 1821, Part II. 

1st. 
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Ibt. An Account of some Experiments made in England on 
fragments of Papyri in 1818. 

Ill examining, chemically, some fragments of a roll of papyrus 
found at Herculaneum, the leaves of which adhered very strongly 
together, 1 found that it afforded, by exposure to heat, a consi¬ 
derable quantity of gaseous matter, which was principally in¬ 
flammable gas, and when acted on by inuiiatic or nitric ether, 
it coloured them; and when it was exposed to heat after the 
action of these fluids, there was an evident separation of the 
leaves of the MS. 

Chlorine and iodine, it is well known, have no action upon 
pure carbonaceous substances, and a strong attraction for hydro¬ 
gen ; and it occurred to me, that these bodies might with pro¬ 
priety be used in attempting to destroy the matter which caused 
the adhesion of the leaves, without the possibility of injuring the 
letters on the papyri, the ink of the ancients, as it is well known, 
being composed of charcoal. 

Having through the ^lite assistance of Sir Thomas Tyrwhitt 
procured some fragments of papyri on which Dr. Sickler, and 
some on which Dr. Hay ter had operated, and by the kindness 
of Dr* Voung a small portion of a MS. which he had himself un- 
sueeessfiiliy triet^ to unroll, I made some experiments upon them, 
bv exptosihg them to the action of chlorine and the vapour of 
Mmae, tteajting them gently after the process. These trials all 
affbfd^ ti^o less hopes of success. When a fragment of a 
bro^ ‘in which the lasers wcie strongly adherent, was 
placed iti ptmosphere of ciiloiine, there was an immediate 
action, tha pufvus smoked and bccanic \ellow, and the letters 
appeared mu^more distinct; and by the application of heat the 
layers separated from each other, giving off fumes of muriatic 
acid. The vapour of iodine had a less distinct action, but still 
a sensible one; and it was found that by applying heat alone to 
a fragment in a close vessel filled with carbonic acid or the va¬ 
pour of ether, so as to raise the heat very gradually, and as gra¬ 
dually to lower It, there was a marked iiuprovcment in its tex¬ 
ture, and it was much more easily unrollci!. 

Even ill these pieliiniuary trials, I found that it was necessary 
to employ only a limited aud small r| <antity of chlorine, too 
large a quantity injuring the textuic of th|i layer, and decom¬ 
posing the earths which it contained; aud that the action of 
heat was much mure efficacious when the • MS. had previously 
been exposed to chlorine, as the muriatic acid vapour formed 
greatly assisted the separation of the leaves, and a smaller de¬ 
gree of heat was required. But in all the trials, 1 found the 
success absolutely depeiqt^llfcjttQg manner in which the tem¬ 
perature 
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E crature was regulated. When the fragment was too rapidly 
eated, the elastic fluid disengaged usually burst the folds of the 
MS.; and when the heat was lowered too suddenly, the layers 
sometimes split in irregular parts, probably from the sudden con¬ 
traction consequent on quick cooling. 

From the products of the distillation of there fragments, which 
were water, acetous acid, ammonia, carbonic acid, and much in¬ 
flammable gas, J inferred that the papyri to which they belonged 
niust contain much undecomposed vegetable matter, and could 
not be purely carbonaceous; but as there were ^eat diflerences 
in the appearances even of the few papyri in England, which 
had been presented to His Majesty George IV. when Prince of 
Wales, an opinion on this subject was more likely to be correct 
when formed after an examination not only of all the MSS. found 
at Herculaneum, but likewise of the circumstances of the excava¬ 
tions made there; and I had an opportunity, during the. time 
1 remained at Naples, in two successive winters, to satisfy my 
mind on this subject, and to obtain the in|jfenation which wifi 
be given in the next section. , 

2dly. On ike State of the MSS. found at Herculanm^M'l 

The persons who have the care of the MSS. found at Hevettla- 
neum state that their original number was 1696, wd that4^1 have 
been operated upon or presented to foreign govtfrilffoent^ co that> 
1265 ought to remain; but amongst these, by far the laiger proper 
tion are small fragments, or specimens so injuftdand'mqitil^d 
that there is not the least chance of recoverinj^’^attv'pocl^ Of 
their contents; and when 1 fiist examined the rolls la in 

January 1S19, it did not appear to me that more thatlteetn^jBO to 
120 offered proper subjects for experiments j|'andh|hfs estimate, 
as my researches proceeded, appeared much too hi^. These 
MSS. had been objects of intcicst for nearly 70 years; the best 
had long ago been operated upon, and those remaining had not- 
only undergone injuries from time, but likewise from other causes, 
such as transport, rude examination, and mutilations for the pur¬ 
pose of determining if they contained characters. 

The appearances of different rolls were extremely various. 
They were of all shades., of colours fiom a light chesiiut brown to 
a deep black; some externally were of a glossy black, like jet, 
which the superiiitendants called varnishedseveral contained 
the umbilicus or rolling stick in the middle converted into dense 
charcoal. I saw two or three specimens of papyii which had 
the remains of characters on both sides, but in general one side 
only waa written upon. In their texture they were as various as 
in their colelpa; the pale bromi wee-io general presented only 
a kind o^ skeleton of a leaf,.,1tt Winft the earthy matter was 

nearly 
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nearly m as large a proportion as the vegetable matter, and they 
were light, and the layers easily separated from each other. A 
number of darker brown ones, which, from a few characters dis¬ 
covered in bpening them, appeared to be l^atin MSS., were ag¬ 
glutinated as it were into one mass; and when they were opened 
by introducing a needle between the layers, spots or lines of 
charcoal appeared W'herc the folds had been, as if the letters 
had been washed out by water, and the matter of which they 
were composed deposited on the folds. Amongst the black 
MSS. a very few fragments presented leaves which separated from 
each other with considerable facility, and such had been for the 
most part operated upon ; but in general the MSS. of this class 
were hard, heavy, and coherent, and contained fine volcanic dust 
within their folds. Some few of the black and darker brown 
MSS., which were loose in their texture, were almost entirely 
decayed, and exhibited on their surface a quantity of brown 
powder. 

■ The persons the care of these MSS. is confided, or 

prho have worke<r^on them, have always attiibuted these dif- 
^pp'earaoo^ to the action of fiie, moic or less intense, ac- 
to the proximity of the lava,which has been imagined to 
fta^Ol^ddyeied'tb^ part of the city in which they were found: but 
i* Mijilrelv erroneous, that part of Herculaneum being, 
iliyseif by repeated examinations, under a bed of 
tidk' Ibraed of. sand, volcanic ashes, stones, and dust, cemented 
the-operation of water (probably at the time of its action in 
a bbiBhg state}.* And there is great reason to conclude, that the 
different states of the MSS. depend upon a gradual process of 
decomposition: the loose chesiiut ones piobably not having been 
wetted, but merely changed by the re-action of their elements, 
assisted by the operation of a small quantity of air; the black 
ones, which easily unroll, probably remained in a moist state 
without any percolation of water; and the dense ones, con¬ 
taining earthy matter, had probably been acted on by warm wa¬ 
ter, which not only carried into the folds earthy matter suspended 
in it, but likewise dissolved the starch and gluten used in pre¬ 
paring the papyrus and the, glue of the ink, and distributed them 
through the substance of the MSS., and some of these rolls had 
probably been strongly compressed 'vhen moist in different po¬ 
sitions. 

The operation of fire is not at all necessary for producing such 
an imperfect carbonization of vegetable matter as that displayed 
by the MSS.: thus, at Pompeii, which was covered by a shower 
of ashes that must have been cold, as they fell at a .distance of 
seven or eight mil^fi/bin Mter of Vesuvius, the wood of the 
houses is uniformlf into charcoal; yet the co- 

^ lours 
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lourb OH the walls, tiion of which would have been destroyed or 
altcicd hv heat, arc peifcctly fiesh, and where pnpui iiave been 
found in tliene houses, they have appeared in the torni of white 
ashes, as of burnt paper ; an eflfeet produccu by the slow action 
of the air peuctratiuf!; through the loose ashes, and which has 
been impeded or prevented in Hprcnlaueutn by the tufa, which, 
as it were, has hertnetienlly sealed up the town, and prevented 
any decay, escept such ns occurn in the spontaneous decomposi¬ 
tion of vegetable suhstnnccb e\poscd to the limited ojicration of 
water and air; for instance, ]jeat and Bovey coal. 

The results of the action of hcni upon the different specimens 
of the papyt i, proved likewise, that they had never before been 
exposed to any considerable degree of teinpcratiiic. 

Various specimens of papyri were heated to dull redness in a 
small covered crucible of platiniiin to which air had no access. 
Some of the chesiiut and most perfect specimens lost nearly half 
their weight, and the very black ones,and** * 

largest quantity of white ashes, all lost fnoi 
the following results, selected fiom a numi 
No. 1. 100 ])arts of a pale chesnut pap;^ 

No. 2. 100 parts of a decomposed pwy!n 
nut-coloured, but darker, lost^v * 

No. 3. 100 parts of a very black pap;^ii 
No. 4. 100 parts of a pale papyrus^ 
loose in texture and ijartly cflinb^l 
white ashcjSf lost 

No. 5. 100 parts of anniher of the same^fiip^ 

lost .' 

When the whole of the caibonaceous and vegetable'iMtter of 
the papyrus was destroyed by slow ji^rbustion, the whitb ashes 
remaining, which weic principally carbonate of lime and lime, 
proved to be from l-16th to l-20th of the original weight of the 
papyrus; and in those specimens which were most dense, and 
that contained a white powder, the proportion of ashes was 
gieatcr, and a larger quantity was iusoliiblc in acids. 

Ammonia was found in the products of all the papyri that I 
distilled, but least in those which contained no distinct ciiaracters; 
from which it is probable that it aiosc principally from decom¬ 
posed glue used in the manufacture of the ink, and which had 
been principally dissolved and carried off in those papyri which 
had been most exposed to the action of water. 

1 ascertained, that whet the Neapolitans called vainisb, was 
decomposed skin, chat had been used to infold some of the pa¬ 
pyri, and .which by chemical cl^e^es bad produced a brilliant 
animat carbonaceous substaiiiajlfWi^'ikubstance afforded abun- 
Vof. S8. No. 284. Dec. \8tSjir'- '• -SH dance 
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daitce of ammonia by distillation, and left ashes containing much 
phosphate of lime. 

3diy. An Account of the Experiments on Papyri made in the 

Muieum at Naples. 

Only one method, and that a very simple mechanical one, has 
been adopted for unrolling tlic MSS. It was invented by Padre 
Piaggi, a Roman, and consists in attaching thin animal mem¬ 
brane by a solution of glue to the back of the MSS. and carefully 
elevating the layers by silk threads when the glue is dry. 

In considering thb method in its general application, some 
circumstances occurred to me which afforded an immediate im¬ 
provement. A liquid solution of glue had been used, which, 
when the texture of the MSS. was loose or liroken, penetrated 
through three or four layers, and these, when the glue dried, 
separated together. To obviate this objection, I mixed the so- 
IttGoii of glue with a,aul&cient quantity of alcohol to gelatinize 
it; and & the jelly and the fluid being made and ap¬ 
plied by brush, a film of jelly remained on the ex- 

teriorof^tte of the leaf, which attached itself to the 

inembraiie* • • 

The jjBSofA of the solution of glue applied in the ancient me- 
thodf' Was idways likewise to separate the layers, by expanding 
the {mperfe<;jl|y'6t|r^mized fibres. In the iinnrovenieiit 1 have 
mentiOn^^ the alcohol, from its greater lightness, penetrated 
further into the^ papyrus, but produced its greatest effect imme- 
diatefy on the hist layers. 

1 adopted hi. some cases ether, as an agent for assisting the 
separation of the layers; and it was always found very efficacious, 
whether it was necessary to remove a single layer, or several 
layers at a time, in order to discover if a roll contained charac¬ 
ters. The ether was applied by a camel’s Imir brush lightly to 
the surface of the leaf, when its opciatioii was intended to be 
merely on that leaf; and it was suffered to sink deeper accord¬ 
ing as more layers were to be separated; the mere ciicunistances 
of its evaporation, which in some cases I assisted by heat, tended 
to detach tlie layers. For the black MSIS. I employed sulphuric 
ether, and for the brown ones muriatic or niliic ether in their 
impure states, t. e. mixed with mud alcohol. 

No artificial modes had been employed by the Neapolitans for 
drying the papyrus in the operation of attaching the membrane, 
and no means, except mechanical ones, of detaching it after it 
was dried. 

By throwing a stream of air gradually warmed tiU it attained 
a temperature aboi|t tbgfrpfi^itoiiing water upon the surface of 

' • the 



found in ifut Ruins of Herculaneum, A%1 

tlie leaf, 1 succeeded not only in drying the layers with muqli 
greater rapidity, but likewise in separating them with moiv de¬ 
licacy. 

I tried different modes of heating the air to be thrown upon 
the papyrus, such as passing it in a spiral metallic tube through 
warm water or oil by a double bellows, and from a large bladder 
through a straight tube having a veiy hne orifice, and heated by 
a copper ball surrounding the body of the tube, and exposed to 
burning charcoal; which last method, from its simplicity, 1 found 
the one best fitted to the Neapolitan operators. % sending^ the 
stream of air from a greater or smaller distance, so that it mixed 
with more or less cold air, the degree of temperature applied was 
regulated at pleasure. It was always found necessary to'suffer 
a few minutes to elapse after the membrane was attached, and 
then to begin with a very sliglit increase of temperatiue $ as 
otherwise, by too sudden an application of heat, membrane 
shrivelled before it became adherent, and v^ouf suddenly 
raised destroyed its union with the pn^sytus.; ^bcren^ whou the 
moisture was suffered to drain from the gelnti)^l|Nl^tjg^l^.>af^^ 
temperature was gradually raised, the expattsim oAfowm dud 
the upper layer separated them perfectly from the lowiehlayms, 
so that the unrolling was performed, as it werci hf' cbemieal 
means; and an operation, which hitherto had' recpnrfd iiome 
hours for its completion, was easily efiected^'lll fifpnt 'SO^iBo 40 
minutes. <, * '> ' 

I tried several experiments, by substituffllg se)uiioinv.of resins 
in alcohol and of gums in water for the gelatiniaed seAttion; 
but none of them answered so well; the resins would not adhere 
with any tenacity to the membrane, and the gums, when dried, 
had not that flexibility which is an important character in the 
glue. 

The alterations in the mode of applying and drying the mem¬ 
brane used to detach and preserve the leaves of MSS. capable of 
being unrolled, applied generally; I shall now mention the plans 
1 adoptefl for the preparation of the MSS. for this operation. 

MSS. in different states required a treatment of a directly op¬ 
posite kind, which ivas to be modified according to circumstances. 
The pale chesnut-coloured MSS., covered partially with white 
ashes, were generally of a texture so loose, and had their layers 
so destroyed, that there was considerable danger of their falling 
into pieces by mere touching. The characters that remained in 
many of them were extremely distinct; and when a number of 
layers were taken up at nuce, it appeared as if they preseuted 
pmect columns of writing: but the fact is, the papyrus was full 
of holes, and each line was made muof letters from several dif- 

- fcrent 
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fcrent folds of the MS. When tlic process of unrollin/? these 
papyri was performed in the common way, the result obtained 
appeared, till it was CNamined mimiteh, a perfect column; but 
was in fact made up of the letters of diderent words. I endea¬ 
voured to obtain the fragments of a single leaf attached to a 
layer of membrane by applying a solution of caoutchoiif in ether 
to the surface of a MS., so as to supply the jiarts of the leaf de¬ 
stroyed ) but operating in this way, 1 obtained only a few cha¬ 
racters, and never an entire word ; so that, aftci s'arious unsuc¬ 
cessful trials, I was obliged to give up the MSS. fd this descrip¬ 
tion as hopeless; moie than fi'Hths of their contents pi'^bably 
being always destroyed, and that in so irregular a way as to leave 
no entire sentences, or even woids. 

On two brown MSS., which were firm in their texture, and 
had the appearance of peat, and the leaves of which would not 
separate by common means, 1 tried the experiment of heating, 
after they had absorbed a small i|nnntity of cblminc; and I found 
that in both cases the leaves detached themselves from each 
nthhr, and'wei^ Cftsily unrolled: but those MSS. had been so 
penetrated by water, that theic were only a lew folds which con¬ 
tained svords, and the letters were gcncralh erased, and the 
charcoal which had composed them was dc])ositcd on the folds 
of the MS8. 

Of the black MSS., of which the luu-is wcic perfect and easily 
separated, all the best speoimons had boon uinolled or opeiated 
upon, so that fragments oiil\ of this description remained. By 
assistfilg the operation of d iaching the la\eib by inuiiatic ether 
and the other processes inentionod m page 12(i, iiuiny parts of 
columns were obtained fiom ^e\olal of the hagments, b) which 
bome idea of their contents may lie foinicd. 

On the black compact and heavy MSS. which contained white 
earthy matter in their folds, i tried several experiments, with 
the hopes of .separating them into single layois, both h\ the ac¬ 
tion of muriatic and nitric cthoi, ami hy the operation of chlo- 
linc and of w’c.dv hydroiluoric acid, a‘-sistcd by heat; hut ge¬ 
nerally the fihics of the papuiis had boon so firmly cemented 
together, ami so iiuudi earthy niattci had penetiatcd them, that 
only a very impelIcct sepaiatioii could be obtained, and in parts 
wlicic vestiges only of letters appeared, so that from MSS. of 
this kind only a few remains of sentences could be gained. 

Dining tlic two months that 1 was acti\ely cinplovccl in ex¬ 
periments on the papyri at Naples, 1 had succeeded, wiUi the 
assistance of six of the persons attached to the Muscimi, and 
whom I had engaged fiir the purpose, in paitially tinrolling 
tw.^jty-tlucc MiSy., fronu^h-'h fragnionls of wiiliiig weie oli- 
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tallied, and in examining about 120 others, which afforded 
liopes of success; and 1 should gladly have gone on with the 
undertaking, from the mere prospect of a possibility of discover¬ 
ing some better results, hud not the labour, in itself difiicul| and. 
unpleasant, been made more so by the conduct of the persona 
at the head of this department in the Museum. At first, every 
disposition was shown to promote my researches; for the pap]rri 
lemaining uni oiled were considered by them as incapable of af¬ 
fording any thing legible by the former methods, or, to use their 
own word, disperati ; and the efficacy and use of the new pro¬ 
cesses were fully allowed by the Svolgatori or iinrollers of the 
Museum; and 1 was for some time permitted to chooae and 
operate upon the s|}ecimens at my own pleasure. When, how¬ 
ever, the Reverend Peter Elmsley, whose zeal for the promotiaii 
of ancient literature brought him to Naples for the purpo#e of 
assisting in the undci taking, began to examine the fragmeatp 
unrolled, a jealousy, with regard to hie asstatunce, wfia itoine* 
diatcly maniicMted; and obstacles, which the iutil^esoe 
of Sir William A’Coui t was not always capable of ireiDpSllUjgi were 
soon opposed to the pi ogress of our inquiries; and these obetu- 
f’lrs were so multiplied, and made so vexatious tourarda the end 
of February, that we conceived it would be both 4'waste of the 
public money, and a compromise of our own ch^rfcfters, Co- pro-, 
cccd. ’ 

' , I 

•Itlily. Some gencruI Observations./ ' 

^ r ' ' 

The llornnii MSS, luund in the Museum, arc in'general oboi- 
posed of pap)iiis of a niiicli tliicker testurc than the Gredc ones, 
and the Homan i‘I)iiraetcis are usually largei, and the roila much 
more \ olinniiuiii'*; tiio characters ol the Greek MSS., likewise, 
with a few excejitions, aic nioie pcrfocl than those of the Latin 
ones. 

From the iiiir.lure of (heck chaiaeteis in scs'cral fragments of 
Latin MSS., and Ironi the loiiii ol the lettc'is and the state of 
decompoMtion in which they ate found, u is cNlrrinely probable 
that they were of a very ancient date when bniicd. 

I looked in vain amongst the MSS. and on the .'inimai char¬ 
coal bui rounding them, for vestiges of Ictteis in oxide of iron ; 
and it would .sccin from tliehc eircumstaiiec.s, as well ati from the 
omission of anv iiicntion of such a suhstaiire hv Pliiiv, that the 
Unmans, up to his period, never used the inh oj galls and irour 
for writing: and it is very probable, that the adoption of this 
ink, aiul the use of paichmeiit, took place at the same time. For 
the ink composed of clinrcoal and solution of glue can scarcely 
be made to adhoie to : kin; wliiTens tha free acid of tlio chemi¬ 
cal 
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c«i tbk partly diMolves the gelatine of the M8S., and the whole 
substance adheres as a mordant; and in some old parchAientSi the 
Ink of which must have contained much free acid, the letters htfre^ 
as it were, eaten through the skin, the effect being always most 
violent on the side of the parchment containing no animal oil. 

The eailiest MSS. probably in existence on parchment, are 
those codices rescripti, discovered by Monsignoie Mai, in the 
libraries of Milan and Rome. Thiougli his politeness 1 have 
examined these MSS., particularly that containing some of the 
books of Cicero de Republtca, and which he refers to the second 
or third century. From the form of the columns, it is very pro¬ 
bable that they were copied from a papyrus. The vegciabic 
matter which rendered the oxide of iron black is entiicly de¬ 
stroyed, but the peroxide of iron remains ; and where it is not 
covered by the modern MSS., the form of the letter is sufficiently 
distinct. Monsignorc Mai uses solution of galls for reviving the 
blackness. 1 have tried several substances for restoring colour 
to the hitters iir' aitcient MSS. The triple pnissiatc of potash, 
used in tke manner recommended hy the lute Sir Charles Blag- 
deA, witlki^e altemntipn of acid, I have found successful; bbt 
by roakkig a weak solution of it with a small quantity of muriatic 
acidj and by applying them to the letters in their state of mix¬ 
ture with'a camoFs hair pencil, the results are still better. 

It is remarkakfe, that no fragments of Greek, and very few 
only of Latin poetry, have been found in the whole collection of 
the MSSf. of HerculaneufR; and the seiitencrs iu the specimens 
we !6nrolledy‘in which Mr. Elmsley was able to find a stifficient 
number of words to infer their meaning, show that the works, 
of which'tliey arc the remains, were of the same kind as those 
before examined, and belonged to the schools of the Greek £pi>‘ 
curean philosophers and sophi'^ts. 

Nearly 1000 columns of diffeicnt woiks, a great part unrolled 
under the auperinteiidance of Mr. Hay ter, and at tlie expense of 
Fits present Majesty George IV., have been copied and engraved 
by the artists employed in the Museum; but from the characters 

the persons cl.arged with their publication, there is very little 
probability of their being, for many ycais, offered to the world; 
which is much to he regretted; for, though not interesting from 
their perfection as literary woiks, they would uiupicstionahly 
throw much light upon the state of civilization, letters and 
science, of the age and country to which they belonged. 

Should discoveries of MSS. at any future time be made at 
IJerculaneum, it ia to be hoped*that the papyri will be imme¬ 
diately exclude from the atmosphere, by being put into air-tight 
cases, filled with cwboi|jMMicid after their intrMuctiuii. There 

ckn 
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«aii be no doubt that the specimens now in the Museum were 
io a much better state when they were first discovered; and the 
roost perfect even, and those the coarsest in their texture, must 
have been greatly injured during the 69 years that they have been 
exposed to the atmosphere, 1 found that a fragment of n brown 
MS. kept for a few weeks in a portion of nir confined by mer> 
cur\, had caused the disappearance of a considerable part of the 
oxigen, and the formation of much carbonic acid. 

LXXXVI. Remarks on Dr. Rkade’s Paper on Refraction^ By 
Mr, Charles Stark, oJ Portsmouth, 

To Dr, Ttlloch, 

Sir, —- In the Nunilier of your Magazine for October, 1 observe a 
paper by Dr. Reade, on the subject of Refraction, wherein a very 
detcriniiicd uttenifit seems to be made to overturn the whole 
doctrine of Dioptrics, and to explain ail the phsenomena of optics 
on the principle of reflection alone. If he should really sueeeed 
in the accomplishment of this design (which he seems to antic!'* 
pate with no small degree of confidence), an important sera will, 
no doubt, be formed in the history of science, and an inevitable 
death blow given to those staiidai d works on the subject, which 
have been so long adopted in our schools and finiversities. ilow 
fiir the Doctor is likely to succeed in effecting such a revolution, 
is my object here to inquire. ^ 

In the forniatHin of any new theory, or in the'determination 
of a general law in philosophy, such as the one under conside¬ 
ration, it may he presumed that the author, before publishing it 
Co the world, would have observed the utmost degree of caution, 
not only in estabiishing the reasonableness of the hypothesis it¬ 
self, but also in siibinitting it to the test of repeated and varied 
experiments, so as to be found not only consistent ivith itself, but 
successful ill ai! its applications. In this respect, no theory has 
ever been employed, in any department of Natural Philosophy, 
with more complete success than that which Dr. R. is here en¬ 
deavouring to explode. In reviewing the arguments, however, 
which he has brought ibrwaid in its refutation, and also tliose 
advanced in support of liis own, it will require but little ingenuity 
of reasoning to show that his time and labour have been spent to 
very little pui pose. 

Dr. R. commences his* paper hy endeavouring to refute the 
explanation that is usually'given of the common optical experi¬ 
ment of placing a piece of tnon^ at the bottom of an empty 
veswl, and its seeming to rise bighep^Hi water if' poured into it. 
He objects to the common e||||lRlation by sajiiig: ^^.How can 

aiij* 
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«iiy bending of tlic ra}'» of ligjit bring the object nearer to tbw- 
fo’e r* A aacistactory demonstration of the reason wiiy it sliould 
ajjpear an^nisy be fountain almost every elementary treatise on 
optkei Ihrt iir^ wiiatjfm expresses! in the next passage, it ap- 
fears tiint *VA2*^dj*quire something else than either matlienia> 
tkal or jMjpPi^emoiisciation to satisfy him. If/* says he, 
“ we bt^rajjiece of iron wire, we certainly Shorten the length 
it extended; but if the rays of light were so bent, they would full 
short of the ohject!” What l)r. H.’s opinions may he of the 
manner in which light is trnnsmitlcd, is not ea>> to guess; but 
1 should suppose ihein to he tpiiteas urigiiiai as some of his othei 
views ; at all events, he certainly cannot suppose that it is litlier 
by a continued sticr.m of piislirhs iio'ii the luininous body, or 
by an agitation of the iiitervciiiiig iiiediuni, or he could ne\er 
talkttf comparing the rays of light :o pieees of wire, or any othei 
sobftance, of a deteriniimtc length, ll therefore appears that his 
objbBtion proceeds entirely from some pemliar metaphysical no¬ 
tions of the nature oriight, and not fiom any ubsuidily which he 
can demonstrate to exist in either the leasomiig or resuifs of the 
old doctrine; and should he oIu*ose to eoinmunicate thu!>e ideas, 
we may have an oppuitunity of eombaling him with his own 
weapons. 

But let us now proceed to what follows, where he pretends to 
have demonslrat^l by expeiimunt the identity of reflection and 
refraction* The passage which it will be iicccssaiy to quote, is as 
follows t # 

Having placed a picee of money at the bottom of a wine¬ 
glass, >1 made Uie edge ot it iiiti rcept my view; on pouring in 
a'smali uuantity of water, the shilling seemed to rise; I now 
peroeivea two images of the object, one at the bottom, and the 
other floating at the top of the water, \civ appaient when the 
■gbns.was a little inclined to the eye .This floating image was 
agitated by every movement of the wafer. 'I'o nseei tain whether 
tUs-hnage was the leal cause of \ision, 1 heltl the glass above my 
cyu^ aad saw the image floating by leflectioii on the surface of 
the water as if reflected from the face of a mirror. Fuitlier to 
convince myself that it is this floating image we see, and not the 
sbilKng at the bottom of the vessel, 1 brought iny eye on a line 

the image, and then gently loweimg the glass, at the same 
timekeeping my eye intently fixed on it, I saw the image hy 
traiismitted rays.*/ ' 

It happens rather unfortunately for Dr. R.*s doctrine, tliat this 
Mtpertment, on whieb theSvhoIe of it is tbimded, is, of all others 
that he could possibly have hit upon, the best calculated to ex- 
|IOSC tts idliUfdityfIf,|lifr>ihad only observed, in making tiie cx- 
pariiRflfi^hat whra the glaal^t ^s lightly sliakcn so as t» agitate 
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the surface of the water, the reflected image that was seen when 
the glass was placed above, would appear quit .'onfined and in> 
distinct, on account ot the great dispersion of tlic teflected rays, 
while the other seen with the glass held below iiie eu* would be 
comparatively little affected. Now thi^, whjr) i.. explained in 
the most satisfactory manner by the laws of'miiiieu *1 and re> 
finction, is quite irieconcileable with Dr. Iv.'s hypou.”* s; and it 
would be easy to pouit out abuudaiuc of other examples where 
it is equally incoiisistetit. What Di. K. lias ubseived with re¬ 
gard to the appearances of the two images, is nothing more than 
one of the many analogical lelations that may be observed bje- 
tween the laws of i efraction and reflection, but furnishes not die 
slightest proof of their identity. 

As to what follows in the remaining part of the paper, it is 
merely an extension of the same piiiiciple which he deduces from 
the above experiment: consequently 1 do not, at present, cOnsi- 
del it entitled to any further consideration. 

1 am, sir, * 

Your most obedient servai^ -....i v 

Portsmouth, Nov 13,1821. Cha. STAtbc^'' 


LXXXVII. Thoughts on the Cultivation of ^aize ai a jgreen 

Croft, to come tn late in the Summer atm.'jiutunnii' ' By 

A Pit4>TiCAL and I*]xPKiiiMi<:NrAL Farmer* ** 

nk ^ ‘ 

It is only in particular ^eamns, and in favourable situations, that 
Indian corn or Maize ii ever known to ripen its seed in this cli¬ 
mate, except by artificial means: every attempt, therefore, to 
naturalize and cultivate it, so as to produce a profitaUe crop of 
grain, will, it is to be feared, prove abortive. There is one pur¬ 
pose, however, fur which we have reason to believe that its cAI*> 
tivation might be adopted by the English farmer, especially the 
cottage farmer, and with considerable advantages. I mean as 
an article of green food, in the place of spring tares or buck¬ 
wheat. There are few annual plants of such rapid and luxuriant 
growth, and nope by which it is exceeded, the sugar-cane ’zx- 
cepted, in nutritious piopcrties. So mud), indeed, does it abound 
with saccharine matter, that it is no very uncommon practice, as 
1 have been informed, in some parts of America to extract sugar 
from it. There are, it seems, several varieties of this plant, dif¬ 
fering ill the colour of the seed, tip#, times of ripening, and in 
the liixiiriauce of their growth. .It fo unnecessary to say, that 
for the purpose for whidi it is hett'.Miggested, the last property 
ought certainly to be preferred, potejS^^nde^, it ^ slower in 
coming to maturity than the pyatiWanetieS.' Ths-imiif of maize 
Vol. 5S. No. 304. Dec. l£«f 31 in 
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in the seed-shops is li. per quart. Its chief use in Eiii'Iaiid Is 
for feeding pariots. In the year 1798, 1799, and 1800, when 
Parkinson visited America, its price in that country was from 
3s. to 5 j. per bushel, when wheat was 1 Is'. Weie it once to he 
a regular article of importation for the purpose which 1 |mu- 
pose, it might be afforded at as easy a late as buckwheat or 
spring tares. 

In America, when the eais or cobs, as they are called, arc 
ripe, they aie < ut and suspended [under covci wc must suppose] 
to harden. The tops and blades [hv which the steins, I con¬ 
clude, are here meant] are cut, and kept to be given as hay in 
the winter to their cattle. Paikinson speaks of cutting tia whole 
plant close by the ground, and attei vvards reducing it into chaff 
as wanted. He dues not state in what sr.ige of its growth be 
cuts it; but we may presume when it is ripe or nciiily so, as he 
afterwards ados, the cobs, in this way of using them, not getting 
sufficient air to harden them, are apt to ho mouldv, which cows 
di4.Q.or dislike.” 

'.^bi proposing maize as a substitute for spring tnies or buck- 
‘.ivlnliat, it is on the suppositinn of its pi educing nioie uhuiidantly 
ffiatl either of tliOf>e articles, and of its affoiding uioie nutiitious 
food: all this, however, must he puned by actual and accurate 
experiment, which, Deo wlente. it soon shall be. 

The above was written Apiil lb‘, 1^21 In the second week of 
the June fdllowiiig, this resolution was carried into effect by an 
experiment in iny gat den, on a voiy dniMniitivc scale certainly, 
being only on three squrue \nids. The icsult, however, has been 
more decisiv# than could have been t’\pectcd with such limited 
data to go upon. The seed u.is .sown pioniiscuoiiiily, and pio- 
duced 126 plants, being 12 U|)on each s(|uuicyaid. In these- 
cond week of August I qut one stem, which 1 selected as being 
of average growth. It was then about thice feet high, and 
weighed twelve ounces. I did not cut ninny more till the month 
of October, by which time .some of tlirin weighed five pounds. 
Had they been cut at the end uf only two months from the time 
they were planted, I can ha\e no doubt of their produce averaging 
after the rate of f>i.\ty tons per acie. 1 am equally confident 
that their weight in the month of October would not be so little 
as after the rate of twice that wciglu! 

Having too small a quantity to try any conclusive experiment 
on larger cattle, I gave them to my pigs, of wliich tliey had an 
armful every day while they lasted; and though they were at 
that time fatting for the butcher in a grass field, with nearly as 
much corn and putatoei^ they could eat, they yet devoured the 
green luaN^^ with the Mkmt avidity. Towards the latter end, 
w heir the'stems of the maiai^fcpgaii to get woody, they only 

champed 
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L'liaiupecl the woody part as to get the pith and sugary part 
out of It. Taking the average between (iO tons [tlie aciouhle 
pioduce in August], and 120 tons [the dcrea! 'f' produce iiiOcto- 
hei], the mean produce would be 00 tons per acre, which no 
other crop, that I know of, could eqmil. 1 must here ob¬ 
serve, that the gionnd on tvhich the nisiizc was raised, hml ctciy 
advantage that couhl be given to it; it uas under a south hedge, 
and highly luanuicd: to coiinteibalance these advantages, the 
soil is naturally a cold wet clay. 

1 have this autumn sown a patch of ground with winter tares. 
As soon as they are eaten off, 1 mean to follow them with maixe, 
to be coiisutiicd in the same way. As ] ineHii to keep an accurate 
register of the stock that is mainlined by each crop, and of the 
time taken to consume it, I can easily ascertain their respect* 
the values. 1 could wish that 'wo or three other perspns would 
try the same experiment. Hut 1 do nut, alas ! recollect a stn^e 
ciicnrnstaiicc, tiom the first comnieiicenient of theJBoaifd of 


Agrieiiliure to its final dissoluMon, toencouiage me in 
a wish so lutionul to he giatihed! ^ 

A Pra< ti('al and I'xherimkntal 


LXXXVIll. ^Insu Cl \ In ‘‘ Qiic>>lioi}^ adiiref.\ed to Naturalists,** 

VlJ 'V/. frAVI^ l.sGJJS, 

To /)/■ Tilloih, 

Sir, — In join M.'ga/nu* foi .Sc|)tiMiiher last, you have quoted 
from a Geiinan papei cci r.nii Qtiestimis addiessed to Naturalists. 

“The aiiLilysis of ihec.iith ^we aic told) shows that it consists 
of the live iollo'Mii^ k-i.ds: 1st, Calcareous: 2d, Qiiarta : 
3d, Clay: 4tii, M.iciusiu: 5rh, Vegetable inuuld.'* It is then 
stated,that “ it is •liiiiincd th.il lepcatedcNpeiiuicnts have proved 
that the hist foiii, .is ucll alone as inteiiiiixt, arc absolutely un¬ 
fruitful. If this be tine, iiiaii\ thousand plants which now thrive 
only ill vegetable mould could nut grow on ourenith some thou¬ 
sand years ago. Must nc adopt the opinion that plants and ve¬ 
getables have risen giailu.all) ? In Kast Fiiesland, if earths arc 
dug u ) on the sea coast, &c iiuni a depth of ten or twebe feet, 
plants then grow which aic not otherwise to he met with in 
those paits of the cunntry. Did those plants exist in the an¬ 
cient woild ? Have their seeds retained the germinating power 
fur some thousand years ^ C.ui that power be retained so long? 
Or, Whence do these plants come ?’* 

Philosophical experiments, of wMtsoever nature they be, 
should have one object in vieW||Aiid o^ one—the discovery or 
elucidation of truth; and the£^periincntcr should be pus c.'scd 
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of the requisite knowledge and information, or arrange hia proofi 
under the guidance of one more thoioughiy coitversant with the 
subject than himself. Had these experiments been skilfully con¬ 
ducted, no such conclusion could have been drawn. It would 
have been found that magnesian earth alone is inimical to vege¬ 
tation, and that it detracts fiom the fcitility of even the most 
fertile soils in proportion as its (|uaiitity bears to the mixture. 
Hence the comparative infciiuiity of all inaguesian lime as a 
manure. 

Many parlour experimerits are undei taken, more with a view 
togive a gossamer suppoit to some hi\ouiite hypothesis, than by 
a diligent investigation to prove tiic in*>tabtlity of a visl.'mary 
theory. The mere theorizing philosopher is not the individual 
to conduct 80 interesting and delicate an inquiry: his ignorance 
of vegetable ceconoiny may give false results, from which lie may 
d^unthe most erroneous conclusions. He who undertakes to 
ehicidate thia department of natural '•cience, ought to be a prac- 
ticAt hqitteultarist, a botanical aniateui, thoroughly acquainted 
wMltlhl^bahttS) ceconomy, and h.ilutat of every plant. It such 
WpiliralyidtMil had been the coiuliictoi of these experiments, he 
WottloRiave proved that, although these cuiths supiioicd ** abio- 
lut^by cither per se or mi .efl in any propoitioiis, 

were not ‘sufficiently fertile to give biitli ro plants that would 
flourish in garden soil, still they weic e.ipahie of giving life to 
some more humble and hardy lace, and that theie was no rea¬ 
son for pronouncing such a doom. Betoie coming to such a 
conclusion^ an intelligent mind has only to cast a thought over 
the globe^to bA<satiHfied that cvciy zone, as well as every soil, has 
plants exclusively its own. 

As well may a theorizing philosopher, nr p.ii lour experimenter, 
look for the Lapland Lichen on the Libvan shores, or the great 
Aloe under the frozen snows of NovaZembla, as expect that seeds 
the natives of rich and fertile soils should cvci shew their germs 
in earths they scorn as beneath the pride of choir families’ luxu¬ 
riance. 

How would the'West Indian smile at the grave tale of such 
experimenters, when viewing the now productive cultivated fields 
that but a few years before picsciited nothing to his forefathers* 
eye, but the hard unsubdued surfac* of a porous, calcareous 
rock ? Even this os yet unpulveiized calcareous earth was found 
under a skilful experimenter not absolutely unfruitful. But did 
the cultivator ot this hitherto barren petrifaction ever think of 
planting on its obdurate surface his plaiilain, his corn, or his 
cane ? No! Why ? Bec^e to ihene this rock would have been 
found ^‘Absolutely unfruiM.** But into the pores of the rock 
this scientific cultivatOz iusinuatil|^ic seeds of the Guinea giass. 
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The fiist rain that falls, Alls the pores : the seeds diink tip the 
moisture. They germ, and put forth their tender piles to receive 
strength and vigour fiom the solai' rays, and prepare themselves 
to sip the dews of the evening, or drink deep of the next suc¬ 
ceeding shower; while the roots indent deeper, and draw nourish¬ 
ment from the surface dust of this calcaieous mass. The Guinea 
grass in time acquiies strength and i ody sufficient for the planter’s 
object. He then sets Are to the Acid and bums it down, reduces 
the whole dry foliage to ashes, which not only creates a quantity 
of vegetable earth, but at the same time producea a quantity of 
stimulating and fertilizing maniiic; while the Are calcines the 
exposed parts of the calcareous fiagmeiits, which pulverized by 
succeeding damps, and iiiixiiig with the ashes of the grass, adds’ 
to the accumulation of this newly created Acid. This operation' 
is continued, and the buiiiiiig repeated by the planter, till hp 
has acquired asuffiicieiit depth of soil for more proAtaible cropping. 
In like manner docs the haidy Norwegian .select patcliei to,irailG{ 
a little corn for his scanty pittance of bread. When' natiirrli^ 
shed over the shelves and ilats of his bleak inhospitable 
quantity of the leaves or needles of the Ar, sufficiently.tli|)d^O 
ictain moistuie for the geiiniiiation of seeds that fall in 
ciious profusion, the >onug Ais spiiiig forth thick m the inatt^ 
turf. When these iiavc attained n few years growth, in the 
autumn, picccding the com ciop, they are burnt down. The 
winter snows picpaic the ashes for iccciviiig the seed; omtlie Airst 
return of spring, the corn glows up, is cut down when teady, 
and the patch left for a succeeding ciop of young Ars^ and again 
burnt, ill regular rotation. 

To be satished thacciuaitz is not .ib.soIuteIy unfruitful, we have 
only to take a view of the s<iiids along the sea-lieateii shore, 
raised oiiginaliy fioin the depths of the ocean and dashed on the 
beach by the suigmg waves, blown b) scoiniy winds till iinbanked 
beyond the rise of the highest tides. These .sands arc scarcely 
dried in the sun and washed hy the vernal rains, when a race of 
vegetables peculiar to tliemscivc.<i biid forth and flourish, from 
seeds that may also have conic fi oin the ocean. These plants, 
by producing seed, propagate theii sjjccies, and die. Their le- 
maiiis produce the Arst geiins of vegetable mould, which in 
piocess of time accuiuulatc, and may theti be enriched by plants 
of a more luMiiiaiit kind, iuid the sod become too effeminate for 
the coarse-gi allied ulx)iigin.4(, whose existence may not now be 
traced, but whose sc(‘d lies safely imbedded and gone to rest. 
Disdaining the soil of tiic effeminate and voluptuous, they claim 
their primitive band ns a dormitoiy, ready to as.suine new life the 
inoniciit they arc left to the e»jo)iu(jM^uf tiicir iiati\c quartz. 
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In tiiit iiinniuT m)i1s omHuali) accuniniatis anil noiv \ r'^rtabli'^ 
appear, not b} creation, nor the ^p()l)tlmpons efl'ccts oi any ad- 
mixture of the primitive earths, hut hoiii bcod;. tiic produce of 
former vegetable iile; uiid to whatever depth this Kami or soil 
may he buried, cither by augmented ucciimiihition or alluvial 
deposites, the beeds leposiug in their native strata will remain 
loi ever sound, and lit foi biir^hiig into new c\i*'teiiee, vvlieii dug 
up from any depth, at any hitnie peiiod of the wuild, however 
1 emote. 

AcciiniDiating soils may be stoied with new plants in a variety 
of ways, without having recourse to any supernatural production. 
The seeds of many plants arc furnished with wings, and mu^' hu 
blown to a great distance, lliids may carry those that are de¬ 
stitute of tile means of flying, and many a variety may be trans¬ 
lated from one soil to another bv the vvaiideiings of cattle. 
Many of the winged tribes brought oiigiiially fioin the cotitinent 
of>America to enrich the botameul gardens of Fiance, aie now 
domiciled and scattcied over and bevond the eonfincK of Euiopc. 
Whgft rivers are swoln with deluging floods, hicak in upon their 
bailKi^ and cairy to the sea tlieiiepo'>iU's of foi mer times,the seeds 
of very remote period may be tin own l>y the tempestuous 
dashing of the raging billows iugh !i|)on the banks of a veidaut 
shore, and give new life to a nice oi plant:: vvliosu identity may 
have been extinct for many revolving ages. Kven after the sur¬ 
face Uii^ acquired, by accumulation oi utheiwi'C, a fertility and 
richness of soil, such as to pioduee a coveiing of veidurc sufli- 
cieiitly matted and interwcoen to deny the iiitiusion of an aerial 
wandering variety, the mole comes in foi hissliaieof the gc- 
iioial arrangeinent, and, by iicavm<; up ins inouhUiing heaps, iii- 
tei poses his aid in preparing a ivccptacio foi the air-iiornc exotic, 
W'hose birth might heclanned liv some veiy distant clime. Heic 
a plant of another region but sis upon oin notue—fioni whence, 
we know not till the sciutiny of the botanist letracc its flight to 
the land of its nativity* 

Land gained from the waters of either the lake or the ocean, 
the deposite of iivers or of seas; the veigcof gulfs, hays, or inlets, 
are the likeliest places in the woild for the rise of strange plants, 
or the occurrence of such woiideis as seem to astonish the natives 
of East Fiiesland, There is no count v, however remote from 
the sea, or however elevated above its level, but coimnniiicates 
by its streams with the mighty watcis of the ocean. There is 
no plant, however towering its situation, even those cresting the 
highest and most distant mountains, but whose seed may be 
blown or washed into soiii^eighbouring stream, and cairicd un- 
injiued along with its ile^^diiig waters to llic main, and wafted 

bv 
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h) the waves in a slate of pci feet preset vat ion, to ^omc very di- 
btaut shore, and tlieie find a root-bed and nllurl^!l, and in its 
turn shed its seed ovei tiie suriounding countiy; oi find a pre¬ 
serving dormitors deep in the watciy sediment, and remain in 
leseive for the iiK'idental occurieiircs of reVfiving time. This 
sediment has been aenimulating fur ages on ail the coasts of the 
I.uw (youiitrics, and what was slioieaiid siiriace some thousand 
\ears ago, may now he deep in the eaith and far inland. This, 
however, does nut pre\cnt these foimei suifaces being dug tip; 
and ulien dug np, nothing in natine can lie more natuial thuu 
the evolution of the native plants of the various strata, and even 
plants of voiy diffeieiit and distant legions, whose seed may have 
i ecu floated on the waiets, or huiiie through the air on the 
wings of the storm. Vcgetalile piuduetioiis of the West Indies 
and America have been floated acioss the expanded Atlantic, 
and tinowii ashoic on the heceh of the Hebrides, the Orkneys, 
and Shetiuiid: .iiid very piohahiy some of tiiese tniiy iiave found 
Iheii way to the iiiore •^uiitiieiii shores of Europe, not exofptipg 
the coast of East Fiie-.land. ’ 

The natuial peiiod of Inini.ni exictence is so very limitedyj|ilb 
preclude the pussilnluy of wafihing the slow progressive.0^1^- 
tioiisof natmc: the incident ol tiwlay, may have had itsemlM^o 
deep laid in iiatuie .i Minus.md years befoie its development. Our 
scanty knowledge of natinal pinenoineiia can only be gleaned 
from tiic few aiiiliLMiticatcfl facts that me foitunutely on .record, 
and by calling to unr aid the iuialugieal rciusonings that may be 
drawn fium tlie wide fieM of inatcnal existence, in this con¬ 


templation. we soon pcieeive the peiisliahie insignifleaiice of the 
higher classes of anini.itcd nature, that a few revolving years lay 
prostrate in their kindred dust. l>ni in the lower lii^s of the 
animated chain, to tlic piodnctions of the ovum, the duration 
and pieseivation of lute’iit life aie t>eyoiid the powers of our li¬ 
mited cuinprchcn^ion to calciil.ite. The germs of vegetable exist¬ 
ence [ believe to lie iinpeiisiiablc when bedded in their native 
strata, however deep. To the iniitiei cias.ses of the creation, to 
ail who aie endued with intelligence and power to protect and 
continue the e\isteiice of tlieir kind, the piineiple and power of 
laying aside and lesuinmg life has heen denied;—while to the 
inferior otders, to the fly .iiid to the reptile, either in the egg, the 
chrysalis, or the pt'ifcct animal, when bedded in earth beyond the 
influence of light, oi incloserl in the solid lock. the revolution 
of a thousand ycais must be n.s one day, and one day as a thou¬ 
sand years; and when ag.iiii called into new life, they aie as ca¬ 
pable of producing and propagating their kind, as when flist laid 


to rest ill 


their millesiaii dormitory. 
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However exccntric, I am of opinion that the ocean has been, 
is, and will be the {^rand emporium and conservator of insect, 
reptile, and vegetable life. The rivers are daily running into 
the sea loaded with the spoils of the earth, carrying along with 
them the egg and chrysalis of the insect, the spawn of the rep¬ 
tile, with many of the icptiles themselves. These get imbedded 
in the calcareous and siliceous deposites of the waters. As this 
settles down, the animal keeps tuining and moving; and as the 
soft substance begins to fnoss upon its inmate, the creature, by 
pressure against the sides of the still impressive mass, bakes a 
bed, and keeps open sufficient space lor itself, where it is destined 
to remain for time inconceivable. In the progresshe revolu¬ 
tions of matter this mass coiisorulatcs, and petrifies around its 
prisoner, and in this state have the banished reptiles been found 
alive in the stratifications and formations of a former world. 
Here, the duration of latent life is beyond the extent of human 
knowledge. 

/ * 7 lia seeds of every plant of eveiy region of the earth may be 
by the mountain torrents to tlic sea. Seed from the 
pinnacle of the mounlams that vcige the western shoies 
^tbern America may be carried down the Amazonia, Rio 
and meet those ul other tribes fiom the intciior of 
.'00 or in the South Atlantic; while the expanse ol the 
PiTorth maybe furnished by the livei St.Lavi renee, &c. Seeds from 
the, mountains and shores of the Volga, the Dainiiie, the Po and 
thejl^hibite, &c. may fill the Black Sea, the Archipelago, and the 
Northern Mediterranean, while the Nile fills up the African shores. 
The Western European iivers plenisli the Noitli and the German 
Oceans; the Ganges, &c. the liulianSeas: and there these seeds 
remain, in store and in entii e presci v.itioii for the incidents of 
futurity. 

Many proofs have been ncldiieed of that poitinn of the globe 
which we inhabit, having at one period been the bottom of the 
ocean: if so, vice vendf what was then inhabited and clothed 
in all the verdure of botanical gloiy, must now lie at the bottom 
of the mighty waters. In this case, had seeds of vegetables or 
eggs of vermes been perishable, all nature must have died, and 
the present world would have picsented nothing but the bare 
surface of the watcr>worn rock and tlic noxious sludge and pu¬ 
trid deposites of by-gone ages, where loud fur neither man nor 
beast could have been found : nothing but one dieary waste of 
fearful extent would have covered the globe. Every matuiized 
seed is an egg of the plant that produced it, and, like the animal 
ovum, contains within itself all the requisite powers and princi¬ 
ples of evolving into life, pf assuming the same organized sym- 

n»ct»y 
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nictry of it6 parent plant, and of reproducing its kind. In no¬ 
thing does the protecting hand of Providence sliow solicitude more 
cniispicuously than in the formation of the seeds and picservation 
of vegetaldc lile; every ^oed is covered with a shell—a coat of 
mail to shield it fioni external injury; and as the vegetable egg 
is left without the fosteiing care of a watchhil parent, its shell 
has the power of nbsoibing and giving out moisture, of dilating 
and contracting as the state of its charge may require; and al¬ 
though originally a meie vegetable pulp, yet its coni^tituent prin- 
ciplci arc furnished with powers of defence, capable of resisting, 
tininjiircd, the utmost elfects* of animal digestion, even of those 
aiiiinals whose gastiic energies arc sufficient to dissolve the hardest 
bones. In proof of this, I may state two instances that must 
be familiar to every one. Incase fully ripened, and allow'ed to 
harden in the pod, if swallowed whole, will 4efy the strongest 
digestive powers, pass through the ' jl'grow. Let 

the hardened pease be boiled till the ftU^ ' ediiced to pulp, 
still the shell of the pea will remain undiw, ahd alUiough 
taken into the stomach, with aH',tihis prpV^<^ preparation of 
huiliiig, the shell will yet resist,^e utinost aninD^,||Sge8- 

tinii, and pass through the iiftestines unidteraK Thin & the 
bran of wheat may be, that shell is B^«imtvu|p^nd the grain 
against the digestive powers of the uubrui&ed 

into the stomach of that noble animal^^gkui^mes through his. 
entrails, not only uninjuied and iitfor ve^aj^ii, but will be found 
to have absoibed a fertilizing prindj^^jaiui to produce more 
luxuriant foliage, and better grain, than vmeii sown in its natural 
state. If seeds resist animal digestion, the datives of ^ast Fries¬ 
land and the Queiibts may cease to wonder at their doiniancy 
for any length of time. Not to repeat any of my notes fsce Phil. 
Mag. for December 1818), I may be allowed to state another 
instance of seeds retaining their germinating principle, that has 
since occurred. 

On clearing out the Monk hams of an old religious establish¬ 
ment in the North, and subjecting the site to the operations of the 
)ilough, several varieties of oats sprung up the succeeding spi mg, 
that have long been unknow’ii in the country, whose seed must have 
been earned by mice or rats, &c. deep into then bunows as 
winter stnie. The collectors of this latent lepositoiy may base 
perished by the cats, the weasels, or the traps of the Holy Fathers, 
and their little stoic remaiiicd uneonsuined. These oats must 
have retained their vcgctatiug powers (since the days of John 
o’ Vie Gmial*) at least for soiiie hundred years. If for hun¬ 
dreds, why not for thousands ? ani} if ^ thousands, why not for 
cvei ? * ’ 

* See The 

VoI.oS. No. 284. 
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Many of my observations and ideas may appear prolix and 
tiifliu}', yet 1 ciiunot lesist biiiiging foiwmd whatever may assist 
ill elucidating a.subject 1 consider so very interesting. Well 
may we say with the Spectator, that to enjoy the woild is to 
liiiow it; and to have just conceptioin ot otn Almighty ('icator 
and Preserveij is to tiace the infinite gicalne-ss and wisdom of 
cieative power, and the unbounded intelligeiiee and design so 
conspicuously displayed in protecting and preserving the wuik 
of his grace.*' 

Nov. 1:^, 1821. (Javin IxGLia. 


LXXXIX. On Mr. South’s Catalogue of Douhh 
By A CoKRESrONllllNT. 

« 3'p Dr, TUloch, 

I '^ ' 

AM ll^qfi^'fond of science, but, having received only a 
plain education, nave been pbligcd to woik my way by my own 
exertions, and^^b helps as I have been foi timatc enough to meet 
with. n’, . ■ 

1 shall eveiyipieniber ^ith gratitude the obligations I am un¬ 
der to your aii|^thOr J^Kiodical works, by whose kind assi^tanee 
1 have been Ctti^d to have geneiallv received, such infor¬ 

mation as I aftimee stood m need of, and without which I never 
could liave Mirmount^ the many difficulties which opposed my 
progress. Belim nlft,' It is only persons like me, who liavc been 
obliged to fight their way through the difficult paths that lend to 
inathcmaticat knowledge,—it is only such, I say,—that ran ap- 
picciate the utility of such publications. But, my gratitude is 
leading me from my object, which, as nfoietiine, is to ask as¬ 
sistance. Chance, some time ago, threw in my way a Catalogue 
of Double Stars, presented by J. South, Esq. to the Astionomical 
Society. Their places, as the learned author informs us, aie taken 
fiom Bodc’s Catalogue, but reduced by him from the vear 1801 
to that of 1821. I was acquainted (at least I thought so) with 
the method of making these reductions; but us I had never at¬ 
tempted it, 1 thought it a good opportunity to put my know¬ 
ledge to the test, by trying the reduction of a few of these stais, 
ami was much pleased to find the declinations, with which I first 
l)egan,to coincide with the numbers in the table before me:—but 
judge iny astoniahmcnt, when I found scaice a single right 
usccrisioii to agree. I looked over my calculation again and 
again ; I rc-perused Dr. Maskelync’s rule, rc-caiculated the an¬ 
nual variations ; and, to Ive certain that I had made no mistake, 
I set my son, a clever little fellow of ten years of age, to vvoik 
the calculations, W.en cxcicisc, explaining to him. 



On Mr. South's Catalogue of Double Stars, 4'<8 

919 well as I could, the object to be obtained. All this he per¬ 
fectly well undoistood, except the leducing the seconds of u de- 
giec int(» seconds and tenths of time (the light ascension being 
given in space by I?odc, but in rime by Mr. South). This I told 
him he inu'<t liMve for me, as it leipiircd sonu. little knowledge of 
deciinaN, whnh he h.id not yet Icnincd. My boy was much 
flatteied in being thought woithy to attempt what he bad seen 
his father so h/iig p'r//ling at in vain; but I can never foiget hib 
exultation sind tiininph, when he put into my hand his calcnlu- 
tions, all agiccmg with Mi. South's Catalogue. “Why how,*' 
I exclaimed, “ have ivou done it“ Done it!” he replied : 
** Why, those plaguing sccoud-i of a degree which I could make 
nothing of, and which 1 bclic\o no one else can make anything 
of, I kicked unt; and then going on wiili the culculnlinn ns you 
told me, it all came right, and I have no doubt this is the uay 
the genileiiian does it." I endeavoured to repress his nii- 
foimdcd C\uitation, hy iiifoiniing him that thiskCatalogue ua<i the 
prodnclioii ot a gentleman of gicat mathematical abilities, a 
incinhci of our most learned Societies, and the author of many 
jiapeis on mathematical sulijcclsof the most profound natinc ; 
that ill these calculations I had, observed he had'had legaid to 
even hundredths of a second; nnd therefore, to say that such a 
gentleman would disregaid twenty or thirty seconds of a dcgiec, 
or would find any dilliculty iu reducing them into time, was 
talking nonsense, or rather like a child as he was, who knew no¬ 
thing about the matter. My boy, however, has a will of his own, 
and insists upon iiiaintaiiiiiig that his method is right, unless I 
can show him any other that will solve the difficulty. This 1 own I 
cannot do; and, to be serious, shall be much obliged to the learned 
author, or any other of your correspondents, if they eaii inform 
me how these right ascensions were calculated, or whcthei any 
improvement has leccntiy been made in the rule given hy Dr. 
Maskclyiie foi the ieduction of stars from one epoch to an¬ 
other. 

Excuse thi« garriiluus epistle fioui an old man, nnd cxiend tliu 
like iiidulgenec to the son of his old age, whom with thi' par¬ 
tiality of a fond father he has taken the liberty to intiodiu'c; a 
hbeity which he would not have presumed iijiuii, hut to show 
how, hy a fnitnitous encnmstaiice almost beyond ciedit, the oni- 
piiical leasoniiig of a eliild should lend to the same icsuits as the 
profound calcnlatiuns of a learned mathematiLiuii. 

I am, sir, 

Voiii vciv obedient and obliged sen ant, 

Z. 
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XCI. Notices respecting New Books. 

Recent Publications. 

Tub Philosophical Transactions of the Royal Society of Lon- 
doii for 1821, Part II. are just puhlislicd, and the following aic 
their contents: 

XIV. An Account of Evpeiiinents to detciiniiic the Times of 
Vibration of the Pendnluin in diflercnt Latitudes. Ry C'aptain 
Edward Sabine, of the Royal Repr. of Aitillcry, F.R.i:’. and F.L.S. 
—XV. Some Observations and Experiments on the Papj' > found 
in the Ruins of Herculaneum. By Sir Ilnmphiy Davy, ihut. 
P.R.S.—XVI, Observations on Naphthaline, a peculiai Sub¬ 
stance rcscinbliiig a concicte essential Oil, which is appaicntlv 
pioducer] during the Decomposition of Coal Tai by Exposine 
to a icd Heat. Bjs J. Kidd, M.D. Professor of Clicmistiy, Ox¬ 
ford. Communicated by W. H. Wollaston, M.D. V.P. K.S.— 
XVII. On the Aberrations of compound Lenses and Object- 
Glasses. By J. F. W. Herschel, Esq. F.R.S. -XVIII. An Ac¬ 
count of the Skeletons of the Dugong, two-hoined Khinocoios, 
and Tapir of Sumatra, sent to England by Sir 'J'iiomas Stam- 
foid Rafilcs, Governor of Bencoolen. By Sir Kvciaid Home, 
Bart. V.P.R.S.—XIX. On the mean Density of the Earth. By 
Dr. Chailcs Hutton, F.R.S.-^XX. On the Separation of Iron 
from other Metals. By J. F. W. Herschel, E‘>i,. F.R S. — 

XXI. On the Re-establishment of a Canal in the Place of a Por¬ 
tion of the Urcthia which had been destroyed. By llcmy E.iile, 
Esq. Surgeon to the Foundling, and Assistant Smgeoii to St. 
Bartholomew’s Hospital. Communicated by the President.— 

XXII. Calculations of some Observations of the Solar Kcli])se on 
the 7 th of September 1820. By Mr. Chailes Ruiiikcr. Com¬ 
municated by Thomas Young, M.D. For. Sec. R.S.—XXIII. An 
Account of the Re-mensiiicment of the Cube, Cylinder, and 
Sphere, used by the late Sir George Shiickbuigh ExcImi, in bis 
Inquiries res|>ccting a Staiidaid ol Weights and Mcumiics. I'y 
Captain Hcof.V Katcr, F.R.S.—XXIV. An Account ol Obsena- 
tions made with the Eight-feet Astionomienl Ciicle, at the Oh- 
scivatory of Trinity College, Dublii. .tince the Beginning of the 
Year 1818, for investigating the Effects of Parallax and Abeiia- 
tion on the Places of certain fixed Stars; also the Conipuiition 
of those with foiuici Observations fui dctoi mining the Effects of 
Lunar Nulalioii. By the Rev. John Brinkley, D.l). F.R..S. and 
M.R.I.A. Aiidicws Professor of Astronomy in the Uiiivcisity of 
Dublin.—XXV. On the EflTccts produced in the Rates of Chro- 
i.orneters by the Proximity of ^Iassc^ of Iron. By Peter B.ir- 
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low, Esq. of the Royal Militaiy Academy, Communicated by 
John Ihurow, Esq. F.R.S.—^^XVI. On the Peculiarities that 
distiiif>Mish the hfanatce of the West Indies from the Dn^ong of 
the East Indian Seas. By Sii Everard Home, Bart. V.P.R.S.— 
XXVII. On a new Compound of Chloiii" and Carbon. ,By 
Ricliuid Phillips, F.R.S.E. F.L.S., and Michael Faraday, Ciico 
iiiic.ll Assist.itit in the Royal Institution. Communicated by the 
Presiilciit.—XXVIII. On the iSiervesj giving an Account of 
some E\peiiuiciits on their Stiiicture and Functions, which lead 
to a new Aii .iiigcmcut of tlie .System. Ily Charles Bell, Esq. 
Comniiiiiicated by the President.—XXIX. Fiiitlicr Researches 
on the magnetic Plicciiomeiia piodiiccd by Electricity; with some 
new E\peniiicuts mi the Piopertics ol electrified Builies in their 
Relations to conducting l\i\vers and Tciiiperatuie. By Sir 
Huinphiy Davy, Bail. P.R.S. 

A Voyage to Afiica, includif g a Narrative of m Embassy to 
<ine of the inteiior Kingdoms, in 1S20; with Rcmaiks on the 
Coiii se and Tci inination o( the Niger, &c. By Wni. Ilnltun, Esq. 
late Acting Consul for Asliaiitcc. Illustrated with Maps and 
Plates. .S\'o. pp. 488. 

A practical Treatise on the Sliding Rule; in Two Paits.— 
Part the First, being an Introduction to the Use of the Ride ge¬ 
nerally, as adapted (or Calculations that usually occur to Per- 
Miiis in Trade.—Part the Second, containing Fonindu (or the 
Hse of Surveyors, Architects, Civil Engiiiccis, Scientific (leiitlc- 
mcn, and for Schools in general. By B. Bevan, Civil Engineer 
and Architect. 1 vol. 8vo. (B. 

Animiiig Experinients for Young People. No. 1. Pi ice 1 s. to 
be completed in six, with numcious Eiigi.iviiigs. Upwards of 
Five Hundred New and Amusing Expeiiiiients for Young People; 
with Obi-eivulioii'- on the .Substances employed, and tlieir Ap¬ 
plication to nsefnl Purposes. By George Cl. C.ircy, I^ccfurcr on 
Chemistry and Ex|)ciiiiientai Philosophy. 

P.iit 1. of Vicu’s of the Cfilosscnm ; cngiavcd, by W. B. 
Cooke and J. (J. Alien, from Diaivings of Major ('ockbinn. 
In this Woik mil be di'.play'cd the stupendous Piopoilioiis and 
pictinesiine Bcanlics ut the Colosseum, that mtcicstmg Oma- 
'nwsnt of Ancient Rome. It will be completed in .'i Paits, con- 
taiiniig 15 Line Engiavings, together with Plans, Sections, and 
Elevations, and a dcsciiptivc nistoiy of the Binldiiig. Super- 
toyal folio. 1/. Ir. each Pait, Prooik 1/. lOi. 

A System of PatiinlogienI and Opemtue Suigery, founded on 
Anatomy, illnstiatcd by Diawings of diseased Stiuctuie, and 
Plans of Opelntioii. By Robcit Allan, F.R.S. &c. Svo. Vols. 

1. and 11. l‘J!>. (b/. e.'icli, bds. 


A Cum- 
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A (/Ompciidiouo Treatise on the Tlicnry and Solution of Cii * 
Inc and Biquadratic Kquations^ and of ICtiiiatioiis of the higher 
Order. By the Kei\ B. Bridge, B.D. F.H.S. Svo. 65 . bds. 

Twelve Essays on the proximate Causes of the iiiateriul Phe¬ 
nomena of the Universe, with illustrative Notes. By Sir llicimrd 
Phillips. 1 vol. 12mo. 

Just published, An Epitome of Pharmaceutical Chcmistiy; 
whereby the Alt of picsciibing scicntiheally may be facilitated, 
and those Decompositions avoided, which, 1 exulting fiom Com¬ 
binations of incompatible Suhstaiicec, often iiustiatc the Vicwi 
of the PiaCtitioner in their Medical Effects ; airaii^»‘d aecinding 
to the London Pharmacopada. B\ llccs Piice, Nl.D. Member 
of the Royal College of Siirgeon-i in London ; Honoi.iiy Mt'ii- 
berof the Medical and PhvMe.il Society of Guy’s Iloqntul, j^'e. 
12nio. 3f. ; or, on a Chart adapted loi fi.niiing, 2i. lid. 

Just imported, (dedicated by Permission to the Most Nol»*e 
the Maiquis of Haatiugs,} a Grammar of the Sunsciit Language, 
on a New Plan. By the Rev. William Yates. 1 vol. Demy 
b'vu. 21. lOi. Royal, 4/. 

Preparing for Publicatmi. 

Two Voyages to New South Wales and Van Diemen’s Land, 
by Thomas Reid, Suigeon in the Royal Navy, I vol. 8 vo., will 
appear with the New Year. 

The Encyvhperdia Metropolitanoj the piiblicatinn of which 
had been susjiemlod, having become the light of new Propiicturs, 
will soon be icoumcd, and carried on with spirit. 

History of Cultivated Vegetables, comprising their Botanical, 
Mcdiciii.il, Edible and Chemical Qualities, Natural llistoiy, and 
Relation to Art, Science, and Commcicc. By Hcniy Phillips, 
Author of Pointnlum Btitannkum; or, A History of Fruits 
known ill Great Biitain. The Woik to be printed in 2 vols. 
royal octavo, price to Siihscribeis 1/. Ih. lid. bds. 

Travels through Afiica,fium Egypt to the Cape of Good Hope. 
By Mr. Waldeck, a German, who has recently ai rived in England 
from India. 'I'liis journey is, it seems, no fiction. It np|)eais 
that at the foot of the Mountains of the Moon lie found an in¬ 
scribed pillar elected by a Roman (Consul .about the pciiuil of 
the icign of Vesp.asi.in. Me foiiitcf a ieved on the lop of those 
mountains ne.iily dOO miles broad, on wbuh he diseovcied a 
Temple of the highest antiquity, und 111 fine picscivatioii, and 
still used foi religious pm poses by the iuhubitanls. iSouth of the 
level, he passed a descent of hfiy-twu days jouincy; and when 
advanced about nine days, he found the skeleton of a man with 
a telescope slung on his shouhlei marked with the name of 
Harris, and also a chronometer made by Mmchaiul. There 

were 
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were two other bkcletoiis^ and it was supposed the owners 
peiishcd for wMnt of ^.-.itor. The inanusciipt is prrjiaiin^, and 
the work will speedily appear in London, accompanied by en> 
gravhigs. Mr. Waldeck was accompanied by four European 
companions, only one of whom suivived t»«. haidships ot the 
journey, and now resides in Put is. 

The Second Volume of Sir II. K. Portci’s Travels in Gcoigia, 
Persia, Ai mciiia, Ancient Babylonia, &u. &c. It will bo illustrated 
with numerous Engravings of Pni liaits, Costumes, Antiquities, &c. 

An intciestiiig Volume of Travels will appear shoitly b) W. 
J. Biirchcll, Esq. wbohc Rcscaicbos in the Inteiior of Smithcin 
Africa, dining a five Years’ Kcsideiice in that Country, comprise 
ii Variety of Discoveries and Observations which have never yet 
been laid bcfoic the Public. Numerous Enqravi.'igs, from the 
Author’s own Drawings, and an ciitirciv new ^lap. ivill illustrate 
the Work. 

Mr. A. T. Thomson, F.L.S. &c. &c. has in the Presss Lcc- 
tuics on the Elements of Botany. Part I. containing the Ana¬ 
tomy and Physiology of those (irgans on which the Giowth and 
Preservation of the Plant depend : with Explanations of the Ter¬ 
minology connected witli these Puits: 8vo. illiistiatcd by mar¬ 
ginal Cuts and (/opper Plates. 

Shoitly will be publislicd, PractiaaL*CH'senr:iti''>:-s on P.iialy- 
tic Aflections, Sc. Vitus's Dance, Distortions of tlie Spine, and 
Deformities of the Chest .*uid Limbs, at ising fioiii Clironic Rheu¬ 
matism, Rickets, Gout, illustintive of the liciicficial Effects 
of Muscular Action: with Cases: by W. Tillcaid Ward, F.L.S. 

In a few weeks will be published. An Ajipeiidix to Professor 
Orfila’s Gcneial System of Toxicology, oi Ticalise mi Mincial, 
Vegetable, and Aiiini.il Poisons, coiitainiiig all tlic udditional 
Matter lelating to tli.il Science, published hy the Author in Ins 
last Woik entitled Leituius on Mcdicid Juiispiudencc,” and 
thus icrideiiiig coniplele the former Ticntise ou Poisons; to 
which will he added Twenty-two coloiued Engiasiiigs of poi¬ 
sonous Plant*', Insects, Ac. 


Xri. PiOi n ij'^ Lruiticd Soi U '. 

ROY.ti. tocii<rs'. 

Nov. 8. HTii 1 -. Royal Society commenced its sittings, the Picsi- 
dont .Sir II. Da\y, Bait., in the chair. 

The Cioonian Lecture on the Structure of the Eve, li\ Sir 
Evcraid Home. Bait., was lead. 

-Li. The B.akeriun Lecture on the Variation of the Coin- 

jiass, by Captain Sabine, K.A., was begun. 


Nov. 



4 IS Jloyal Society. 

Nov. 22. Read a Paper on aomc AUinc Concietions; 

J. G. Children, Bsq. 

-30. This being St. Andrew's day, the Anniversary of 

the Royal Society, the President announced that the Council 
had aworiicd the two Copley Miedals ; one to John Ficd. Her- 
.sehcl, Esq., for his mathematical and optical Papers jinhlibhed 
ill the Tiansnetions ; the other to Captain E. Sabine, K.A., for 
his Expeliinents *00 the Pendulum, and on Msigiictisni, made 
duiing two Expeditions of ISlSand iSlO to the Arctic Regions. 

In his discouise, the learned President said, he \va-> sure the 
Sociott would regard this decision of their Council with peculiar 
plcasiiie, as the labours fni which the medals weie aw*, 'led be¬ 
longed to mcmliers of their own Irndv, who wci e still actively 
engaged in the pursuit of science. In speaking of the pa¬ 
pers of Mr. Ilcrschcl, Sir Humphry said, that he had not only 
distinguished himself profound mathematical investigations, 
hilt had likewise made applications of the science ol Quantity to 
physical icsearches of considerable extent and impoitance, prov¬ 
ing himself as an analyst worthy to be associated witli a Brink- 
ley, an Ivory, a Woodhouse, and n Young, who in late times 
liave redeemed the character of Biitish IVIathcmatics; entering 
those noble paths of investigation opened by the genius of New¬ 
ton, and too long travelled;-in almost exclusively by illustiioua 
foieigncrs. In Physical inquiry, he had, by his optical papers, 
added to the obligations already owing to the name of Ilerschel, 
in everything connected with nuxlcrn astiononiyand the know¬ 
ledge ot the celestial .'paces. The President then jirocceded to 
point out at considerable length the object and iiatuic of his re- 
scarthc.s, ami give nn analysis of his papers. In delivering the 
medal to Mr. lleischel, the President begged him to receive it 
as a mnik of respect <it the Royal Society, and to preserve it as a 
pledge of future labours in their cause and that of science. He 
exhoited Mr.llcrschcl to employ his vaiious talents with the same 
indiibtiy and '/cal in the progress, as he had shown in the com- 
nieneenK‘s,i of hi^jnafeci; and to recollect, that no pursuits were 
inriiuu.selni, mnij^ilignified, and more honourable,at all periods!^ 
life. Of this ^^m'La .striking example in his illustrious father, 
who, full of yCjU^^md of glory, must, he said, view his exertions 
with iiilinite di^^lS^, and, looki|% forward to the time when his 
own iinperishnkim name would be recoidcd in the .same annals of 
philosophy with that of;ah« son, must enjoy as it were by anti¬ 
cipation a double'^icittffbliaiity* In discussing Oaptuin Sabine'a 
labnur.s, the Prositnit'paid many coinphineiits to the manner in 
W'liich the Arctic expeditions had been planned and conducted. 
Aeti\e < out age, he said, was so innate in the liiitish character, 
that It hardly required praise: but theie was a fortitude in 

meeting 



Uoynl Sniely, 

iiioeiiiKr danger and difficulty, and A steadiness and patience in 
U^iiiiiig [irivations, wliicli demanded t6e commendation. 

TIk‘v‘ iiHfl becMi shown ill a'reiAafli^alifa mi^mer by Capt.Sabine, 
who in the Polai ice, and alitiosjiriu darknief^. bad conducted bis 
olisciv.uioiis with as much pifpetsion at^ff enjoyed the re¬ 
pose and conveniences of the happiest ejimate and situation. 

Sn Ilunipiiry entered into a histoiical view of the piogress of 
cvpLMiineiits made upon the peiidtiliiin ; and did ample justice 
to the accuracy and beauty of Captain Kaier's iiiventiun, ivbich 
(yaptaiu Sabine ehiploytfd in his experiments; these seem tohavf. 
been conducted with equal addiess and industry, and give a 
compression of about for the polar diameter of the ^th> 

“ Captain Sabine (Sir Iliunphry said) is not hero to rec^e the 
mark of your approbation; for, after braving the long night‘|nd 
almost perpetual winter of the Pole, he is now gone,with th^saime 
laudable ohjeet, to exposp himself to tiie burning and 

perpetual summer of the equator.** After expressiljglds^warm 
hopes that he would retuiii from these new and dangerojus ex¬ 
peditions, after having accoinplishAd all his objects, 8ir Ilumulniy 

_*...J _ _l_.l A .. %.£^ Cl .1. _ •_ _ 1 • S **' » 


picseiitud the medal to Mr.Sab^ 
iuterest taken by the Ro 3 ral 
sue^. The President 
•atediiess and gi'imiiie lovc^t.' 

. 'Consider the good opinion wj 
reward lm«e(kild receive ,fbr.'.6ia. , 
that if it p1ea«i^|*l 
return, he wotild li'dl * 
their xdmiratkm, but likewiae tu 
were lovers either of iHtehil si 
pfRe. 


Bsuriiig him of the,|[tfffi^ 
*^ia brother’s pursuit^fi^^ 
iig tei nis on his disinti 
, which he said made 
Society as the higli 
i labours. He had 
nee to grant him health 
-M»h fre.h 
ilBircountrymett |raHr>i; 
bold and hardy 

* . ' V.* 
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The^Soe^. thea proceeded to tljfS%iection of a Couni^t anl" 
'.'Omerrsi^me ending year; wbeiy,fi^-examining the lists,' ifct 
< iifaidi'red4hAt ttcAtli aaiMHi*were elected! 

M"‘-. W. T. 


«4)awe8 
E^q.,;...Sir Everard 
Wulis^on, M.D.£ 


ilS 


Esq. 

«1 

Mui 


^'(}kflial4t|T^t^r Coiiihe, EsOil 
itefi^V;;£i^^^ F. W. Ilerschi^' 
. .vu.. Wni,H^ 

i ojr^Pmrt^Hi, Matthew Eftillie, 
^**‘'fiffie,.Esq.vWii^. Hamilton, 
^jif Un^dowu, Alexander 
, %lit. .S^Mgs, %t. 
inh^ Davy, Bart. Lhil). 
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what he was pleased to call the fatrourj Mr* Fisher, uMcdici^d 
and unexpected, sent the Editor a number Qf knjpreasions suffir 
cient for the Philosophical Magnaine.« U^er aueh circum¬ 
stances, he thought he would uot withhold ^an fiom the nume- 
lous fiiends who have for so many yeari (now almost a quarter 
of a century) patronized this publication. 

POPULATION OF FRANCE. 

Ill the year 1820, the population of the eighty-six departmnifJLa 
of which the kingdom of France, according to the treaties of 
and 1815, now consists, was .‘10,407.007 individuals. In the 
year 1819 there were 990,023 births, and 786,338 dea^sj 
making an excess of births amounting to 203,685. , ' 

ANTIQUITIES OF NUfllA. 

M. Joinard, of the French Institute, has just received a-lettdrS 
from M. Caillaud, dated the 5th ofMav, from Assour, atillaga 
about a day’s journey from Chendy, in Nubia, in the kingdom^ 
Sennaar, in which that traveller comnaunicates his latest dfiti ‘ 
varies. At a short distance to the uqth of the confluence, 
Atbara*, the ancient Astabon^l, jui^fo^^ days’journey 
Barbas, lie found the ruins iof'at^muMFtdwn, with a temple i 
,40 pyramids still standing, and^Cnthers in ruins. The bases.', 
(Jn large^ pf these pyramids imi roffl at 62 feet, and their heijj 
' 7 ^ 1 . qini.<ine,of the sides oj^aSl^^smnll temple ornament 
Jnsi^ and OOtside with hicr^|g|l$r characters; two of th< 

' temples are' arched*, and thejsi<(d^i^ dctorateil with hk|^ 
phic emblems, and with bke ours^ 

traveller lias ascertained that thpse temples are of the satn^ 
as the Pyraiitiiit- All the materials are of freeatone» like tl>jM 
on wliic$t^i-a>a built, jsm'ail Pasha, who ePq[iniaQdir>^'’m 
IHary-^xijiiii^ion into Abyi^i|^ permitted ;M*.CailUbu^‘n^ 
erne of th^i^yramids; " ■" - 
of them. 

league and a half m 
league further, the srimt/ 
two leagues ouly to tne 
An avenue of Sphinj^ in tl 
|o the teqiqile^ and .0w wall 
iatan^^lpf yPrgps, men; 


^lofmlettert'were 
'^ide j^d tha'mined towris alHouk 
I’i^l^d.most of. the pyramids ar^P 
this. Bi;ace must have 
ut sus^ting theii^exjiMm 
ape of rains', 262 feet Ipp^^ds 
b incloses it is 426 |Mt n^d. 
led^hy Bruce, is to llib Sbij^ of 
mpiylipeiits* M. Joimdd ojP^^n 
ss«' lire those of Meroeimair'j^i- 
agrees with that^fvAlaese, 

.. Aier&we, vc 
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4.Vi S'terfa Leone Negotiation. 

as given by Strnho and Eratostliencs. The positions laid down 
by Hriiee, in Iuh map, are toK'iably nccin:<ro, but be has tiaced 
the limits of the ruin.s too imidi to the i>oiiih. M. CiiillMiid 
proposed to remain during the rain} sea«>on at Sunnaai, with 
the eNpeditioii, to take up his residence in the Fa/nelo, and to 
piocced iifteiwHid.s up the Buhi-el-yihind, or the White llixei, 
which he will ascend to a certain distance, in oidet to pio> 
cure inrormation respecting the course of the Niger. I'he thei- 
mometer was constantly during the inoiith of Apiil as iii'>,h as 
45 degrees and upwaids, and even as high as dS degrees (dil de¬ 
grees of Reaumur, exposed no doubt to the sun), M. Cuilliaiid 
could not discover any lemaiiis ol the tradition of Qiieei. Can¬ 
dace, whase dynasty, aecoiding to Rriice, weic in his tunc still 
on the throne of Chendy. For a long time oiii tiuvellcr has 
not taken the meridian altitudes of the suii, which is ton close 
to the zenith, and he can only ilctcrminc the latitudes oi places 
bv incaiia of the moon and siais. 

RIFRRA LKONK NKUOTfATlON. 

Mr. O’Ryine, sent from Sicira Leone to establish a eominer- 
• eial iiitereouisc with ceftftiti African Chiefs of the interior, has 
4Hitered the coiiiitiy of Litnba, by Laiah, a city distant about se- 
iten leagues fiuni the river whieli forms the boundary of thccoun- 
ftry of Timinnni. Ills rccepdpirwas very favourable with all the 
’^'chU'fs, one of whom, of Port'lsogo, accompanied him to VVouila, 
.{and sent Ids brother with him to Koukonna. From this last 
,*I)>lace he advanced to the fraiitiers of Foulah, the chiefs of which 
,'Agreed, in a palaver, to open a commercial eoi respondcnce with 
•.Sierra Leone. It apjienrs that Dachu, King of Sego, was send¬ 
ing a party to the Governor of Sieira Leone to invite the Whites 
■to visit and trade in his kingdom, and had recommended to the 
■King ofTinibo to provide for the security of such strangers as 
should pnxreed to Ranibarra tlirough the country of Foulah Yal- 
Ion. This rendered unnecessary the further advance of Mr. 
O'Byrnc. '—^-r- 

AUSTRALtftA. 

Accounts have been received heil by the ship Dick, lately arri¬ 
ved from India, from His Majest/abrig Batliiiist, Capt. Kiiig, 
employed in examining the unefpliicd Coast of Australasia^ 
flatcd ofl'Gonlburn Island, on the North Coast of New Holland, 
the fith of July last; the ship Dick and hug St. Antonio then Hi 
company, which the Bathinst had piloted from Porttfocksdififli^ 
their way to India, through a most intricate and dat^rous Hturl-' 
gallon, in which*the lattcisjost two anchors. At t)Ha*date ofthe 
letter they had been out six weeks hom 'INirt Jadbson; riireo 
weeks whereof they had been sailing among eoral reefs of fHght- 

. ' fni 



Netv South Wahs, 453 

fill .\p]»oat!inc‘e, aiul ‘vore obliged to anchor every night wlioievcr 
tficN I oiiM hnd not daring to proceed after fiuiu>et} having 

Inid niitiiV naiiow e-*capea even in the day-httht, hut were at the 
i^iMiitd iuluio in>'nrioned entiicly clear of kliat drcudfid coast. 
'I'l.c*. lo>r then ti\o unchois and cables under (Jairnctoss 
Island at II r. M. on the ol June, and nothing but the 
tide, \ilii(b lotrun.iU’Iy set to vviiubvaid. Kept them clear of the 
d.iiigeis viinch «-inroiinded them on cvciy bide ; and the weather 
lu'ing so evcei'diiiglv bad at the time, their escape was a miracle. 
Mr. Pciceval Knskciviile, a midshipman of the Bathurst, and a 
native of Plymouth, was sent on shoic witli a party on the east- 
einniust island of Flinders's Gioiip, for the puipose of picking up 
any part of the wreck of the ship Ficderick, which Imd been lost 
there ; when they weic encountered by a large part} of the na¬ 
tives, uho commenced a huiiible shout, which pioved the aigna]| 
to engage, and they commenced by thiowing a shower of speare 
uith gieat agilit}, h\ which luo of the party were wounded^ 
The natinnst’s people, being unarmed, could make no other re-, ^ 
sistance than by dcieiiding theniscivcs with stones, while a partf 
of them were ininiediatcly dispatched in the boat, in order to 
procure fire-arms from the ship. The natives, seeing the trans*'. 
uetioii, took the o|)poitimity, while the boat was absent, to at- 
tack those left oil shoie more violciill}, and Mr. Buskervilifc^ 
and his little party weie surrounded and marie prisoiicis. How^- 
ever, no attempt was made to take their lives after thecapture-|'^ 
and oil the return of the boat, through nitihee, tlu } again joineiifil 
their comrades. But slioitly aftci waids the natives came dowil^. 
great nuiubcis, and tigain attacked the puity, who, being uuIf'* 
armed, gave them a lolle} tliat orcasioiied them to seampe|f!''jiM|F,. 
in all directions, lcd^ing two on the ground wounded; hut th^,. 
soon after got up and escaped, and no oihcis appeared white ' 
Dathuist remained tiuMe.—P/^4!Rou/// leltgtaph. 

?!BW SOUTH WAl es. 

Letters aie in town fioin Poit Jackson, to the middle of 
by the Skelton, at which ji^iod the prospects of the territ^ 
rontinued to bear the satnel^voiirable aspect they have long g«- 
suined. 

Mr. Throshy had returned on the 2()th of April from aii ex¬ 
cursion into the counri} to the soiithwaid ol LnkcGeoige, Tliie 
persexeiing effoits of this goutlcman in e\|)loriiig the iiiterjor of 
itus territory have oiten attiucted the piihlio attention ; and have 
^soAtrihuted in a very eminent dcgice to open to the coloiiista a 
large tract of hind, that now affords ahundaiit pasturage toa coh- 
stdcrable mimher of cattle and sheep, and has much relieved the 
eJiftauited Olid oveisluckcd giu/mg-giouiids in the eail}>st'ttled 
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A'atural Hutory, 

parts of the colony, fn his late journey, hfr. Thrcsby fell in with 
three very considerable rivers, or streams of ivnter, apji.ireiitly 
originating ti> the high hinds at the hack of J.ini.s ami Ihiic- 
inau’s Bay, and taking a westcily couise. The comitij was of 
various description, but containing a good f|nantity of open fo¬ 
rests and plains, very abundant in water, and affoi ding good pas> 
turage. Limestone was found in gieat plenty, and specinienb had 
been brought in. 

In Mr. Throshy*s letter, detailing the tour, he says, ** 1 admit 
the great extent of country through wdiich these rivcis appeal to 
run, places it far beyond niy power to determine thei: teriniiia- 
tfon; yet I still hope they will be ultimately found to eorn.ouni- 
cate with the sea, but most certainly not on the eastern coast. 

1 am happy to report, that the country in general is supe¬ 
rior to chat which we passed through when with fits Excellency 
the Governor in November last. It is perfectly sound, well wa- 
_ tered, with extensive meadows of licli land on cither side of the 
' rfvfrs •f contains very hue limestone in quantities pcifectly inex¬ 
haustible, slate, sand stone, and granite fit for building, with suf¬ 
ficient tinihcr for every useful pui pose ; and, from the appear¬ 
ance of the counti y, an unbounded extent to the westward. 

** The approach fiom Lake George is in no part more difficult 
^an the track the Governor’s carriage and carts passed between 
^ake Bathurst and Lake (leorge on his late tour; nor do the 
. very high inoiintains to the south-east picsent that prospect of 
' extieme barrenness which the mountains hounding this part of 
colony do ; the whole being thinly timbered, with a pleasant 
ej^pearanee of veidure between tlietiees,” 


NATURAL HISTORY. 

The Aleutians count seven species of whales, tl 
most of which are probably uiikno^^.^ to natuial history. Onu 
of these species is a rapacious anii;g)| | winch is well known not 
to be the case with other whales, t the'^ teeth. It de¬ 

vours every thing it can catch, and' n pursues the Aleutians, 
whose little ba^daus, if it is able to^rtake them, it upsets with 
one blow of its tail. It is said chal!^ baydaii, with 24 oars and 
SCf men, was lately destroyed by the blow of such a monster, 
near Oonalashka. The Russians d^d Meutians relate, that if a 
piece of the blubber of this animal is swallowed, it has the pro¬ 
perly of immediately passing through the body undigested. 

Sta Serpent.—'M. Kriukof’s dcseiiption of a sea-aniifuU 
which pursued him at Behiing's Island, where he had gone for'' 
the purpose of hunting, is very remaikable. Several Aleutiaal. 
affirm they have often seen this animal. It is of the shape of tte 
red serpciit, and iniineuselv long j the bead resembles thidi^ 

ttio 
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the sra>lion, and two disproportionately large eyes give it a 
frighttui appealance. “It was very fortunate for us/' said 
Kriukoi, “ that uc »cie so near land, or else the monster would 
have swallowed us; it stretched its head fui above the w'ater, 
looked alioiit toi piey, and vanished. The bead soon appeared 
agiin, and that eoiisiderably nearer: we rowed with all oor 
iniglir, and weie very happy to have reached the shore beibfe 
the sci}>ent. The sea-lioiis weie so tenified at the sight* tlia(( 
some insheil into the water, and others hid themselves oO'lh® 
shnic. The sea often thiows up picecs of flesh, which, aecord- 
ing to opinion, is that of this serpent, which no anin)al| not 
veil the raven, will touch. Some AieutiaiiH, who had Oli^ 
nsted some ol it suddenly died. H a sca-seipeiit really has ImMI 
seen on the eou*>t of North America, it niav have been one'of 
this frightful species. 

Gigantic Polypus, —The Ak ntians also relate stories of a 
gantic polypus. It has happened, that a polypus has thrown its 
long arms, which are twice as thick as a strong man's arm, roun4 
the hayduu ot an AleiitKiii, and would have carried it intn,ti^ 
abyss, il the Aleutian hu<] not had the preseiu'e of mind 
through with Ins knife the flesliy arm of the polypus, which 
furnished with large suckeis. The polypus remains with his body 
fast at the bottom of the sea, and generally chooses a place fr^ 
which it can reach the Ssiiikice with its arms. The last accideuf 
happened in the passage which is found by the .southern point of 
the iblaiid of Oomiiaek, and the little island ly ing near it.-oATuf'*' 
»tbue*s Foyoge, ii. 

A Female S/iaik. —The ship Brailsford, on her passage 
Bombay to England, in latitude 29. 2(i. S. long. 40. 2. 
caught a largo blue female shark 12 feel long, on opening w^eK 
there were fouiitl no less than 77 young ones alive, each abo^.n' 
foot long, and weighing tom one half to three quarters of 
pound. 

In the beginning of Nr^ir iber, Mr. Mantell discovered intb# 
chalk near Lewes, three vertebrae of the celebiatcd fossil 
Maestrieht. This is the first instance of the remains of thato^ 
parous quadiupcd being found in this country, or in any purt.^ 
the Continent, except m St. l^eter’s Mountain near Maestrieht*^ 

' ■■ ' tA, 

SUrKRB MTMMY. 

A Danish family, dcsiinus of pui chasing a beautiful mummy 
fpr one of the iniiseiims in Copenhagen, wrote to M. Dumrechef^ 
Danish Consul at Alexandiia ; who, assisted by M. Tedeiiat, the 
Consul, proeuied an intelligeiU man to set out for Upper 
£|B^ with a firman from the Pasha, to search the tombs of the 
^ * ancient 
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ancient kings. For the je:renter cilspatcli, they cm)jlo}C(l two 
different parties of the iiati\es, from Ijcngstir diidiroiii Kai thick. 
The former were the most loitnnate, tli‘-co\ciiii;i; a tomb that 
had never been opened- and wliei? lliev found, on the tliiid dav, 
a ininnniv with five cast's ; thev .I'^kcd foi tins (i(HK) unisties of 
Egypt (l.}3/.), which was paid ihcMii. Thu feikdis of Kainack, 
thus disappointed, and having had tinec davs toil fui nolhing, 
had warm disputes \«'ilii those of Lom'snr ; and misuiiicvoiib con- 
/Oecpieiices might liave uiisued, as liieii villageistuok a part in the 
quotTel; if the jitissessor of the muininy had not given iOOO [ii- 
astrati {221.) eKtia to the Aiahs of Kaniuck, to wlioni also sumo 
participation w'as made by those of Longsni, Tins m'linmy is 
the most superb and boaiitifiil of ail that li.avc hitherto been di.s- 
covered. To judge of it from the oinnments in relief, winch 
decorate the cases, and especially one whcieon gold has been la- 
\viahed, from the lieh st}ie of the amulets, from the luigciic-s of 
the papyrus, and all the hieioglv pineal embclii'-hments aboul the 
body, it inii-st have hocii tli.it ol some Egvpti.iu king or pi nice. 
/This conjecture is corohorated hv the iiuiiihei of cases, as the 
tlnummies of the gicatcst persons in general have only thiec. 


MfiTHOaiC' STONES. 

; M. Flenrian de liellevue, in a paper read last year before tlie 
’Academy of Seieiiees, on incteone stones, and particularly on 
, those which fell iieai Jumeac, in the dcpai tnient of Charente^ 
.draws the following conclusions respecting these bodies: 
i--. 1. The appeal uiiecs piesented by the ciust of meteomlites 
to prove that the.i suiface htis been fused whilst rapidly 
r Itfwerstng the flame of the incteoi, and rapidly solidified into a 
v.yitreous state on leaving that flsnic. 

2. They prove that in the fiist inoniciits, the movement of 
the meteorolites was smiplo; that is, that they did not turn 
round on their own a\iii whilst those two eflccts took place. 

'' 3. That the impulse each meteo'rolite has received has iUmost 

always been perpendicular to its largest face. 

4. That the laigcsi face is almost alwaysmoreor less convert. 

3. Our meteorolites (those of Jfon^ac) offer new proofs of the 
; pre-existence of a solid iricleiis to bolides or meteors. 

' 6. This iiueleius could not coiit.nii the combustible matter 

I 

'.which produce.s the intlamniation of the tncteor. 
l} 7> It caimol have '>uffeicd fusion dining the appearance of the 
phenomena. 

The gaseous matter vvhieli sniinuiirK this nucleus isdiaej^ 
ipated without producing any Milid Iesidmmi. No trace of tms 
matter appears ever to exist in the ciust of the metcoroht^* 

. !). Meteorolites are fiaginents of those nuclei which 
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been altered in their nature^ bot^ i^jply vitrified «i their «Uiv 
faces. 

10. Many of the irregular forms which these fragmdsts 
sent may be referred to determined geometric formk 

11. Those latter forms are the conbeqiicjiee of the ra|}id ac¬ 
tion of a violent fire, according to a law of the movement of heat 
in solid bodies, discovered by M. Emer.—Qnar/er/y jQiimoL 

- ■ 

MBTEOR. 

A most beautiful meteorological plicnomeiion was witn 
Brighton late on Sunday niglit, tlie 2d of December* 
swift shooting luminous ball, which continued perfect 
conds,atid then assuming the appearance of a fine large sky. 
became gradually dissolved amidst a widc>spreading show^ 
splendid sparkling fire. 

THE SHOWhR OF SN'AILS. 

To Dr. Tillocli. 

Diistol, Nov. 1.9, IHisi., 

SrR,—^I'heic appeared two extracts from the Bristrd hii 
Gloucester Newspapcis in your October Number, respectiiieA 
shower of snails said to have fallen at Tockington near Bristm. 

Having heard such a report at the time, I was anxious to ex* 
amine into the truth of it, particularly as it was represented tt*" 
have had some sort of connexion with the curious azurc-bl 
appearance of the sun: accordingly 1 went over to Tockin£ 
with two friends, expecting to find an immense quantity of pcfi| 
winkles deposited there by a water spont^two or three iu< ‘ " 
deep at least— as it was stated that the farmers had carried’t 
away by waggon loads to manure their laud with. .Vpu 
imagine our astonishment, when upon asking our guide hdil a __ 

further we had to go, he told us we were on the spot. Upon 
attentive examination, I could perceive there were many * 
apails there; but I do iiot.ljMglieve that I could in any part of 
field have covered more than a dozen with one of my hihtid^ 
almost as many appeared in field on the opposite side of ^ 
turnpike road, biil^not diiut'upm the road itself, I indQii^ 
whether many had been secdflt there in former years, and 
that almost os many were tlierc last year. 1 shall not trdifilte 
you with the answers to ev^y question asked, but it turned 
very.similgr to the well known story of the three black croitW. ' 
A man Hiw .walk^ over the. field in the morning, and obser^ 
nothing particular*^ but ort rv^nfng in the evening was struck 
'*pat with a sn’aiiy^t with tmdppearance of a great number nf 
~*|Is, and jpooselfob^ed a bodf would think it had lained. 
This lMin£!^)^ated with n little addition to an old • 
1,58. No. fi M granny ■ 




45$ Earthgm^^^gfJ^raordinary S/ufut/rak. 

gfannyin, the »he;nirtarked she did not doubt it; indeed 

she thought she ** felt sohnething fall oA her iitnbrella as she went 
ovetr the field in the evening before.” On the arrival of this 
story iu BHst<^I, eight miles, it amounted to this: A dread* 
jfel Storm had happened which drove every person from a fair 
bdd there ; and that when the morning came they found twenty- 
eight acres of land covered six or'seven inches deep with snail's, 
winch had fallen with sucli foiee as to beat holes in pcnjile^ 
Umbrellas! ! ! Sonic of ihoin were biuught heie, and sold on 
the -Exchange at u halfpenny each, and I am given to uiuler- 
atond that a respectable tradc«mnn in Bristol nud >>umc of them 
boiled, end ate thenr as sliell-Jiih, 

. iif yon think it necessary that such a stateiiieiit sbonld hj cor¬ 
rected, and that this answers the purpose, you are welcome to 
print it* I am, sir, yours, &c. 

•William Hj?RAi*ATii. 


7-:ari(iql'AKKs. 

Gm Monday the l.lth of October, at an early iiour in the morn- 
Vt earllupmkc was felt ovci the island o( Bute. At Ifothsay 
hod In its vicinity, a ti emulous motion was expciieiiccd, which 
laiAed R few seconds, ami is said by some to have been accom¬ 
panied by a sound similar to that ut the distant rolling ofcairiage 
'^wheels. It was also felt at Greenock, though so slightly as not to 
.‘^excite speculation till corrobiated by the above intorinatiou from 
iite. 

„ .On Tuesday the 2ord of October, at r. m., a shuck of an 
rtliqnakc, more scvcio and alarming than anv previously 
fiCliwd in that quarter, was felt at Coinrie. I'he noise whici). 
tpmpMicd the shock was sensibly felt by many persons at the 
l|lf«M!ie^ Qf nearly 20 miles in a southerly diiection. A geiufe- 
l^tin of Stirling, who had been walking that day along the Teath. 
’ Wt'h some friends, says that it took place about three o*c]ock in 
afternoon. The noise, which was accompanied with a slight 
mmvious motion, is described as like'the rolling of distant 
d^,-but was at the ti.imc time so dti|inet, and sensibly felt by nil of 
th^n, that each instantly declared be, the effect of an earth- 
iThc spot on which they were then standing is only 
three miles north-west of Stirling. Similar cfiects were 
tint as Blacklord and iicighbourlioed- 


V. XXTRAORUINAIIY smPWRHCK. 

On the 19th of November, in lut. 47 * long. 11$”' 

W« the American South Sea whaierSssex, of 2S0 tons, G. Pollard^ 
naastff, from Nantucket, met with the following singular ncyji;^-; 

, de^t. On tjiat day thb vessel was among wfi^les, and tliree be^- 
werft lowered dowq: the mate's ^at got wd had ret^||^ 





,r ■*^1®', 

to the ship to be repaired. Shidl^'liftiHf^i'^Wha]^ 
class struck the ship, and knocked part of the 
abienst Of the main chanaeljB. Vhe aoknid 
.some time along-side, emleavouritig, but iii',;iQ3|^^'eliMip ike 
shi]) with her jaws; she then returned, 
came on the other side, and went away a*hfiii4',i||!il^ 
ter of a mile, when suddenly turiung, she came at ^ ^ 

tremendoub velocity, head on. The vessel was goingi 
of hve knots; but such was the force when she striu^^ 
which was under the cat-head, that the vessel bod 
the rate of three or four knots, in consequence of whi< 
rushed into the cabin windows, every man on deck w| 
down, and the bows being stove completely in, the vs 
and went on her beam ends. By cutting away the ms 
•vessel righted; the upper deck was then scuttled; aod';^^ 
water and bread were procured for the two boats, in 
captain aud crew, in eNpcctation of fulling in with some VSS 
remained three days by the wreck, but were compelled at 
.to ahamion it. On the 20th Decuiiihci tliey made DnoieVJ 
at which place the hoatb remained one week; butthq i 
affording hardly any uouiishment, they resolved on veatunflg 
for the continent, leaving behind tliree men. Tiie two boats, soom 
after leaving tlie island, parted. One of them, containing 
•tbrite men, was pickeil up by an American whaler about 60 ds^ 
after tHa,XKpeck, The other, in wiiidi ilie cu])tuin was, was 
.in iwiith. bi|:,i^other whaler 90 day> from the time of their leavk 
tbs>islaii% :<On)y two of her crew then survived, and their ac('< 

Cf their sufferings W'as djeadful in the extieme. Fr^ld Jbuf 
.they had been reduced to the painful necessity of killnig isiN 
.vbnriug eaab other. Eight times lots had been drawn,' 
faiimBii;.hehlgs had been sacriliccd to aiford sustenanue-torr 
'tknt;i»(l|lllw^ and on the day the ship encountered thee 
nliKl the .boy had also drawn lots, and it had bedti^'j 
dethrmloe^thatpoor bi^should die ! Out provideotid^ 
whaler hove hi and took them in, and they were nsstb'd 
•eaiscence. -.Cajpw^fRaiiwdhhe Surrey, having learnt tbbi 
lanchaly t;ale at ]j^lpafaiso,>iivhcnce ho was about to sail /or^ 
SouUif'^aks, rasoiifed to make Ducie's Island on bis way,^ 
scuc th^i^brcc maa left thejpe, if still in existence. On 
the hlaptiO'gutL'Wai discharged, and shortly after the three 
men wdrq'deeii to kwue forth from tiic woods. The boats 
preKutly losmredj^'ind the men with coiisidcrablc difficulty, ow«^ 

■ a heavy ,|Kr^,if«fe got on board. 
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SOUTH AMERICAN BOTANY. 

It WRS some time ngo stated in the accounts received from 
New GranadR) that the whole, or the greatest part, of the results 
pr the botani^ researches of the celebrated Miitis, carried on 
at the expense of the Spanish Government for more than forty 
yiiarsi in one of the finest regions of South America, bad been 
Wcitttly destroyed amidst the conflicts of contending armies, and 
pm^derable regret was excited in the breasts of scientific men 
pflhide^nt of so irreparable a loss. We have, however, the sa- 
tiidb^ion to announce, that the whole, with the exception of a 
iMrindfces and partial descriptive catalogues, have ai rived safe 
aib" Madrid, and are now deposited at the Botanical Garden, in 
charge of Professor Gasca, who very kindly showed the scries of 
> drawings to a gentleman lately arrived from Spain. They were 
' bxeentM in the most beautiful style, on the spot, chiefly by South 
' Americans, who, it is acknowledged, have a peculiar taste for 
daingn and painting, and they exceed 4000. The specimens 
collected in wkIc and secliulcd distiicts, in a tropical clime, 
and all copied the moment each plant was gathered. Thi** gives 
to the drawings a brilliancy and natiiie almost unequalled, and 
among them are some hundieils ot plautN never before known in 
Europe. The history of the Cinchona, or febrifuge bark, in a 
long series of drawings, embracing tlic genera and extensive va- 
rrietics, is peculiarly fine. This valuable treasure fell into the 
‘^hands of General Morillo when he entered Santa Fe, and he had 
tthe whole packed up and sent down to a shipping port, where 
;the packages were embarked for Spain. The descriptive pieces 
f*^re at the time left in the country, and consequently they are 
lost. Owing to the distressed state of the finances in Spain, 
;it may be many years before this collection, which no doubt 
:atands unrivalled, can be laid before the public. We therefore take 
;^e liberty to suggest, that GeiieraJ Bolivar, and the OovetnauHit 
«wer wliicn he presides, in whatever arrangements they may here- 
after make with the Ministers of Spain, respecting the acknow- 
l^gement of their independoiice,'‘n)|ight to stipulate for some 
for the publication of Mutisms lidiourSi This is due to science 
, general, as well as to the memory of that distniguislied bo- 
^tet and his worthy coadjutors, setneof whom, particularly the 
mted Caldas, fell victims in that "cry oontest Which is now 

8^ near its close* .. 

SOUTH AMERICAN EOTATOX* 

, ‘ Some time Iasi year, Mr. Thomas Lorimer, rending neof f; 
Rockhall, the seat of Sir Robert Grierson, Bart., received fro|h^ 
ail ucf|uajjicaiicej a single potatqc which had been brought 



spade and Plough 4Cf| 

Spanish Town, South AmericB* Tlfia potateeke 
when cutting it in two, he planted the pieceiet a'trn^diat«M» 
from one another, in a comer of hia ^rden. AlmUi nr 

blifx<, speedily sprung up, and m due time put 
apples like any other potatoe; and there was ip 

the colour or luxuriance of the shaws thnt excit(^:|i(i^ifiu^>^ 
tioc; but on raising the said exotics, Mr. Lorinwf (c 
surprise, that they had produced no fewer than 41 pou 
of which are of an uncommon size. Two of the largest i 
were brought to this office a few days ago, one of which r 
filb. 2oz., and the other lib. 14oz. while both measune^f 
18 inches in circumference. From the size and app4|,_ 
the thumping roots, we were inclined to set them dowii4ti<i 
cics of the yam: but on this point Mr. L. completely undi 
us, by declaring that the residue of the produce, which 
weigh much less than SOlbs., i^'. rather of a round shape, 
other icspccts bears a pretty close resemblance to the compi^pi^^ 
potatoe .—Dumfries Courier. ' 

' ' ivA?' 

SPADR AND VJOUGH lIUSliANDRY. / ' 

In the neighbourhood of Ilainiltou an experiment Was maij^' 
this year to tr) the dillcK'iice between the spade and the plough. 
A field was taken, winch was in beans last >car, and oats the' 
year before; two lidgcs wcic dug and two ploughed alternatel)^ >_ 
and the whole was sown on the same da} ; a part both on 
ploughed and dug being drilled with the garden hoe j the wh( 
was reaped the same da} ; and being tliraslied out, the result' 
that the dug sown broadcast was to the ploughed br 
cast as j 5 to 42. The dug and drilled was as 201,to 
the ploughed and dnlicd. Thu additional grain i» not t)i«,i 
beneficial reside gained by digging, as in this instance thecR 
also a great deal more straw. The land is free of weeds, ah<} HK 
be more easily fallowed next year. 

- 

ANIMAL SAGACITY. . '‘tr 

We do not think the records of msthict ever contninea ' 
extraoi dinar}' instance than we uic now about to iclate, 
the truth whereof we pledge ourselves. A few daya sinotj 
Joseph Lane, of Fasconibe, in the parish of Ashelworth, iw 
county, on his return home, turned his horse into a field in 
it had been accustomed to graze. A few days before thip,^^ 
hoise bad been shod .’dl-fouis, but iiiiliickily had been pinclievlTil, 
the shoeing of one foot. In the morning, Mr. Lane missed^e 
j^horsc, and caused an active search to be made in the vidni^ 
,''fj(}ieu the fullowiiig singular circmustancc transpired:—^The 
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niaiy fn itippoa«d» feeling iame, made his way out of 

the field by tNmasi^iig the gate with his mouth, and went straight 
to the saeM^ fartier's shop, a distance of a mile and a half. The 
fiirrier lui4iu)aaoner opened his shed, than the horse, which had 
Jbeen «vi<katly,ataoding there some time, advanced tu the forge, 
■and hch) up ailing foot. The fuirier instantly began to ex- 
nsnine the hoof, discovered the injury, took off the shoe, and re- 
placed'k carefully; on which the horse ihimediatcly turned 
and set off at a merry pace for his well-known pasture. 
Mr. Lane’s servants were on the search, they chanced to 
tlia forge; and on mentioning their supposed loss, the 
' icplied, ** Oh! he has been here and shod and gone home 
jlgaln which on their return they found to be actually the case. 
^{jheltenkam Chronicle, 


>:.• MAGNUTlSftf. 

»l * ' 

« The "Pruisian StateGnxetie mentions a highly important dis¬ 
covery, which Dr. Seebeck had cniiimunicated to the Academy of 
'l^diences at Beilin, in three different sittings. It was on the 
magnetic properties inherent in all metals and many earths, (and 
not in iron only as was supposed,) according to the difference of the 
'degrees of heat. This fliscover\, it is added, opens an entirely 
new field in this department of iiatinal philosophy, which may 
‘lead to interesting results with respect to hot springs, coiinectea 
:.With the observations made by the Inspector of Mines (M. Voti' 
jliTvebra) and others, relative to the 'prngiessivc increase of warmth 
m mines in proportion to thcii depths. According to M. Von 
v^^^bra's observations, the licat at the depth of 150 feet below 
'^e surface of the earth is one dcgicc; at 300 feet deep, two 
^.^egrees; at 600 feet four degrees, ^c. 




I.RTTEK FROM MR. IVORY TO THE EDITOR. 


i find in your last Number, a letter from my late an- 
tagoniet, which would not have required any immediate notice 
frqtn me, if he bod not said that h^vsracify was called in ques- 
tiOQ. ’Now I am not conscious that I used any words or inode 
of-s^pression that can be so interpreted; at least, I certainly 
never intended to insinuate any thing of the kind. 

i-Ie also says that he was attacked upon his own ground; 
which is somewhat stiange; for, on the other hand, I always 
thought that I was defending myself fiom an attack made upon, 
me witliout any ground at all. J am, sir, . 

Your obedient servant, 

r, Dcq. 'JO, 1821 . Jamls 
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LIST OP PAtnerrp m sxw invBtitioKiu' . . 

To Thomas Parkin^ of Skinner-street^ Biahcqii^MMlirMt, 
Tendon, merchant, for his improvements in 
the 24th November 1821.—6 months allowed tO 
lion. ■. ' , 

To William Baylis, junior, of Painswick, 
clothier, for his macliinc for washing and cleaning 
27rh November.—2 months.' 

To Thoinns Motley, of the Strand, Middlesex, patent^ 
maker, and hi ass founder, for his improvements in the 
tion ol candlesticks or lamps, and in candles to be burnt'l 
—27th November.—6 months. 

To Robert Bell, of Newman-street, parish of St, Mary-1e4^ 
Middlesex, esq., for his improvement in the coiistrui^ion of 
tain ficscriptions of boats and barpes.—5tli December.-^ 

To Charles Broderip, of Loiulon, esq., now residing in 
gow, for his vaiious iiuproveinciits in the construction ofatini^l^^ 
engines.—5tii December.—tJ mouths. • 

To Henry Ricketts, of the Pliocnix Glass-Works, BritftoljSomerrv' 
sct&hire, glass-manufuoturer, for his improvement in thwart o^ 
method of making or manufactiuiiig glass bottles j such as atik' 
used for wine, porter, beer or cyder.—.)th December,—2 mo,-‘ 
To William Warcup, of Dartford, Kent, en^tieer, for Hid. 
improvements upon a machine for washing linen cloths, cottQtU 
cloths, or woollen cloths, whether in the shape of piece goodjl^ 
or of any article made up of linen cloth, cotton clothe or woolll^ 
cloth.—lOth December.—2 months. 

To William Horrocks, of Portwood within Binningtoii,‘Glidl| 
ter, cotton manufacturer, fur his improvement in the constrU 
of looms for the weaving of cotton or linen cloth, by power < 




ing leather gloves with neatness much superior to that whi(4i^^ 
effected by manual labour.—Idth December.—2 months. 

To Samuel Brierley» of Salford, in the parish of Mancheq 
Lancaster, dyei, for his improved method of preparing raw>i 
and cleansing the same for the purpose of dyeing and raair 
turiiig.—19th December 1^2 months. 

To John Gladstone, ai|riheer, and millwright, of Castle' 
Douglas, in the Stewai try of Kirkcudbright, county of Galloway,. 
North Britain, for hh improvements in the construction of steam, 
vessels by the application of Ateam Or other power.—20th Ilte- i 
o^ber.—6 months. ^ 
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MROBfETRIC OBSSaVATfONS. 

. Crumpsall, Lanca^hiiey Dec. 12, H2I. 

8lR,'«*TmHollowing obseivations were taken on the 12th of 
the 10th of December, 

Yonr obedient servant, 

w John Blaclwau,. 


aj7r. TYfibcA. 


is 


\ r 
► r 


CRITMPSALL. 



, 

Bar, 


Tht*i. 

dot. 

Wiod. 

Wcatha. 

2U380 

47- 

irt 5 

8\V. brisk. 

i'o^gy ftun&h. 


4S 

45 3 

SW. do.. 

Fo^v, 

KsinT!] 

48 

18 

aw. do. 

Sutiiliittc tliioii^b 

11 

J9.4in 

60*5 

50-5 

S W. high. 

Do ftloudh. 


29445 

51 

51 

aw. do. 

Du. 

P.M. I 

29457 

522 

52 J 

W. do. 

Do. 

^lOthy 

A.M. 

. 8 

29-5()(l 

5i 

5i5 

S boistLious 

Cloudy. 

9 

J9 500 

5i 

5io 

a dn 

Do 


20 500 

5J 

5t 

a dll 

A liUle tain. 

11 

29 480 

53 

515 

a do. 

Cloudy, with fiunt 

12 

2.9 ino 

5.15 

55 

a do 

Do. [*iuiMh. 

PM. 1 

2<M40 

.>13 5 

51 

a do 

A little rain. 


Iv' 


MA^< IIBSTPR. 


% 

21. A.M. 
’ 19th 

Bar. 

'Ihii. 

att 

Ihu. 

dit. 

Wind. 

Weathei. 

m 1 

S" 

,»!a 

64« 

• 1’ 

1. bii-k 

I’ogjry- 

9 

29.G20 

51 

45 

S1. do 

Fine. 

10 

29.640 

51 

475 

S D do 

Do. 

11 

29.615 

55 

4.9 5 

h W. high 

Do. 

12 

2^1650 

55 ; 

51 5 

a W. busk. 1 

Do 

PM. 1 

29 660 

55 6 

5d 

bW. do 

Do. 

. loth. 






A.M 






s 

29 700 

15 

' 54 

S,W do. 

Do. 

9 

JO m 

55 5 

545 

ShW. do. 

Do. 

10 

JO OhO 

56 

56 

8.6^. high* 

Cloudy. 

11 

ju i.;5 

.16*5 

57 

a 8.B. do. 

Do. 

12 

J9 650 

57 

57-5 

S.S.B. do. 

Do. 

PM 1 

39 ()(K) 

58 

68 

8, do. 

Do. 


— Attp — 

PscklrngtoHy Vork^ie, Nov. 17f 1821. 
Sir, —The following observations I made at this place on the 
12th of this inontli, at the hours given below. 

1 am, air, yours truly, 

William Rooerson, juAi; 

• I t 

Cloetc. 



















